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‘Transactions 
of 
The Association of 
Life Insurance Medical Directors 
of America 


SIXTY-SEVENTH ANNUAL MEETING 


The Sixty-seventh Annual Meeting of The Association of 
Life Insurance Medical Directors of America convened on 
Wednesday morning, October 22, 1958, in the auditorium of 
the Connecticut General Life Insurance Company, Hartford, 
Connecticut, at ten-fifteen o’clock, President Norman J. Barker, 
M.D., presiding. 


PRESIDENT BARKER— Members of the Association, Distin- 
guished Guests, Ladies and Gentlemen — It is a pleasure for me 
to welcome you to Hartford for the Sixty-seventh Annual Meet- 
ing of The Association of Life Insurance Medical Directors. 
I hope you are all comfortably located. We have a very capable 
and energetic committee, and the hotel has been most cooperative. 
However, the unexpected arrival of Vice-President Nixon and 
his party, in connection with the Republican rally here, has created 
some room and other problems, both for our committee and the 
hotel. 


It has been my good fortune to have been associated with our 
first speaker for over thirty years. He was instrumental in bring- 
ing me into the business, and he has been a source of inspira- 
tion and encouragement to me ever since. He is so well known 
throughout the industry that I am sure he needs no further in- 
troduction. It is therefore a great pleasure for me to present to 
this group Mr. Frazar B. Wilde, President of the Connecticut 
General Life Insurance Company. 


Mr. FRrazar B. WiLDE— Thank you, Dr. Barker. Connecticut 
General is very glad to welcome the delegates, their wives, and 
guests to the Sixty-seventh Annual Meeting of The Association 
of Life Insurance Medical Directors. 


There are many reasons for our pleasure. You can readily 
guess that we enjoy showing you our new business home, partly 
because, we think, it looks well but, more important, because it 
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works well. Another reason is the fact that the last meeting of 
your Association in Hartford was back in the dark days of 1931. 
Fortunately, we are not in a boom but there is no question but 
that the country is on its way to greater activity and a larger 
product, because of the clear uptrend that is registering in all 
the economic indicators. 


I am glad to have you here because of the honor that you have 
given our Medical Director, Dr. Norman Barker, in making him 
your President. 


Last, but not least, Connecticut General believes strongly in 
the importance of the medical director and an adequate medical 
staff as a vital part of insurance underwriting and the collateral 
work in the area of employee hygiene and preventive medicine. 


In October 1948, I had the privilege of addressing the con- 
vention of your Association. The title of tk2 talk was, “A Lay- 
man Looks at the Medical Department.” after the lapse of ten 
years, I still like some of the things I said and wish I had the 
time to repeat them. Essentially, I said, “Despite the development 
of mathematics, I still believe in a strong and capable medical 
department and medical director. Underwriting is still an art and 
not entirely a science. The knowledge of a professional man, the 
special studies which he may order, can and do make important 
contributions to the public and to the business. Largely as a 
result of medical investigation, brought to bear on the underwrit- 
ing of risks, tremendous increases in the availability of life in- 
surance have been brought about, not only by numbers but by 
amount of issue. This is certainly a public service, and has been 
done without undue risk to the life insurance issuing companies.” 


The success, perhaps, has been too great, in a sense, through 
some overconfidence. There are underwriting practices today 
which, if not reckless, are certainly tending in that direction. 
The work being done and which, in my opinion, should be extended 
in the field of preventive medicine as practiced on staff is a val- 
uable one. With a convenient and accessible group of guinea 
pigs, there is the opportunity to do this, and the staff welcomes 
it. Reference is made to new preventive measures such as Salk 
vaccine, anti-influenza shots, and so forth. Our staff, and I 
think it is a common phenomenon, responds in very large numbers. 
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Through extending these benefits to families, we have a group 
which can be readily observed and measured. The resulting sta- 
tistics make some contribution in determining the results of pre- 
ventive medicine in action. 


In this connection, periodic examinations have been, as you 
all know, a useful and valuable service. In fact, in some cases, 
findings and resultant medical action have saved lives. 


This work for staff and the home office and the field varies 
greatly among companies. I would think that, among the duties 
of the medical director, one would be to urge his management to 
extend the field of preventive medicine continuously as far as 
science encourages him. 


A trip through the building today is one which it is hoped will 
convince you that our investment in this structure and plant was 
not entirely directed to esthetics. Everything, in its design, lay- 
out, material used, is directly or indirectly related to the better 
functioning of our business and not to win a beauty contest. 


I hope again that I may see you a bit during this trip but, in 
any event, I want to assure you that we are exceptionally glad 
that you came here, and to wish you a successful professional 
meeting, which I am sure you will have, and a pleasant personal 
visit. Thank you very much. 


PRESIDENT BARKER — Thank you, Mr. Wilde, for that warm 
welcome and your very timely and appropriate remarks to this 
group. 

It has become one of the pleasant traditions of our annual 
meetings to hear from the Chairman of the Medical Section of 
the American Life Convention, and this morning we welcome 
Dr. Joseph Travenick, Jr., Medical Director of the Occidental 
Life Insurance Company of California. 

Dr. JosEpH TRAVENICK, Jr.—Mr. President and Fellow 
Members — It is a pleasure to be here with you in Hartford and 
bring greetings from the Medical Section of the American Life 
Convention. 


I am also grateful for the opportunity of inviting all of you 
to our annual meeting next June. Dr. Paul Langner, now Pro- 
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gram Chairman, has his program well advanced and, from com- 
mitments to date, I can assure you that our scientific program 
will be on an extremely high practical level. 


The meeting will be held at the Homestead in Hot Springs, 
Virginia, on June 11, 12 and 13. Hot Springs is a delightful 
place, and our schedule provides ample time for recreational 
activities, as well as opportunities of greeting old friends and 
making new acquaintances. Bring your wives. Arrangements 
have been made for their entertainment. 


While the convention starts on June 11, we are urging that 
all of you be there and registered by June 10, so that we can 
start our meeting promptly at nine o'clock on June 11. I thank 
you. 


PRESIDENT BARKER — Thank you, Dr. Travenick. I am certain 
that the Medical Section will live up to its reputation for present- 
ing a very fine scientific and social program, and I am sure you 
will have a well-attended and successful meeting at the Home- 
stead next June. 


There is always the danger that we will take privileges for 
granted and become careless and relaxed with respect to routine 
procedures, whose careful preservation may be vital to our very 
way of doing business. We are fortunate in having the Executive 
Secretary of the MIB, who is not only dedicated to his task of 
perpetuating the principles and the high standards on which the 
MIB has flourished, but he also is endowed with the tact and 
diplomacy necessary to carry out this important work. We are 
always glad to hear from Mr. Joseph C. Wilberding. 


Mr. Joseph C. Wilberding spoke on behalf of the MIB. 


PRESIDENT BARKER — While the operation of the MIB is no 
longer the sole responsibility of the Medical Directors Associa- 
tion, it is still largely one of our primary concerns, and there 
never has been a time when it was more important for each one 
of us to make sure that the time-tested rules and practices that 
have been recommended by the Executive Committee are carefully 
followed in our respective companies. 


While, of necessity, our interest in underwriting cardiovascular 
impairments transcends all others, we find it pretty difficult to 
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keep up with the tremendous amount of literature covering the 
progress that is being made in this area. We, therefore, look 
forward each year with considerable anticipation to the remarks 
of the Scientific Director of the Life Insurance Medical Research 
Fund. He has the happy faculty of being able to present, in 
concise and very interesting fashion, the really significant develop- 
ments in this field. We are happy to have Dr. Dieuaide here to 
speak with us. 


Dr. Francis DiEuaipbE— Through the Fund, life insurance 
this year is aiding the effort to win control over cardiovascular 
disease by supporting over one hundred research programs and 
twenty-four research fellowships. Annual awards now total a 
little over one million dollars (last year the sum was $1,098,680). 
Administrative expenses in 1957-58 amounted to $75,000, less than 
7 per cent of our receipts. 


Reports from investigators show that substantial progress has 
been made in the provision of new and essential knowledge and 
better understanding bearing on cardiovascular diseases. Sparked 
by the numerous indications that disturbances in fat metabolism 
underlie atherosclerosis, much support is given to work in this 
field. The basic need for even more research in this area was 
strongly stressed last spring by two national groups after study- 
ing available knowledge as to the cause of atherosclerosis. 


A new. finding to be added to previous results tending to link 
atherosclerosis and fats is the demonstration that fat deposits in 
arterial walls parallel blood cholesterol levels when these are 
elevated by feeding fats. With more adequate account taken of 
time as a factor, it has been shown that arteriosclerosis can be 
produced experimentally with long-continued very moderate eleva- 
tions of blood fats. 


Past neglect of individual substances belonging to the complex 
group of fats has left large gaps in our knowledge, which must 
now be filled. Systematic work is in progress which will provide 
badly needed data on the effects of particular fats with regard to 
their detailed structure and composition. 


Recent results point up the widespread importance of fats and 
fat-like substances in the body’s economy. It has long been known 
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that some lipides are closely related in structure to certain hor- 
mones, including sex hormones. Nutritional and metabolic 
relationships are still unknown. It has recently been found that 
fatty compounds make up a large fraction of the enzyme system 
which provides the heart muscle with most of the energy used 
in its contractions. 


Of special interest are results that implicate lipides in blood 
coagulation and in the dissolution of blood clots. The special 
interest lies in the fact that hitherto there has been no suggestion 
as to the mechanism that sets up coronary thrombosis, a process 
which by no means necessarily accompanies atherosclerosis. 


Helpful new information has been gained about the transport 
of excretory products through kidney cells and their elimination 
in the urine. This work bears on the maintenance of the body’s 
balance of water and minerals, especially sodium and potassium. 
New data have been provided on the action of mercurial diuretic 
drugs. 


Progress continues to be made in the application of open-heart 
surgery to acquired heart lesions. Extensive new information 
about the pulmonary circulation has aided in the selection of 
patients. Current work is helping in the control of the heart 
beat during operations. 


A word of explanation may be in order about the Fund’s special 
interest in basic research. This interest, which is not exclusive, 
is typified by our extensive support of research on fat metabolism. 
It should not be thought that the Fund receives and declines many 
requests for support of good non-basic (or applied) research, 
because of its non-basic nature. This is not the case. Relatively 
few applications are received for aid in non-basic programs, and 
as a rule they are poor by any criteria. 


Basic research is specially supported in accordance with the 
strongest recommendations of the best advisors known to us. 
It is only through such research that we can hope to acquire the 
knowledge needed to make a plan for the control of atherosclerosis 
or hypertension. The policy plays a large role in our having the 
respect of outstanding investigators in most of our research 
centers. The most cogent criticism of our national support of 
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research is that too large a fraction goes into developmental and 
applied research. 


It is noteworthy that basic research does not often fail to pro- 
duce results of value, whether immediately or later. Furthermore, 
though our ultimate aim is the control of cardiovascular diseases, 
results of research supported by the Fund may well be significant 
in other directions. The work on fat metabolism, for example, 
may aid in solving the cancer problem. 


It is a pleasure to note that our Board of Directors has invited 
the Association to appoint a third representative to join Dr. 
Gordon and Dr. Getman in working with the Fund. In our Ad- 
visory Council, we continue to have the help of eminent medical 
scientists. The latest new members are Dr. Eugene Stead of 
Duke University and Dr. Maurice Visscher of the University of 
Minnesota. 


Research of the sort the Fund supports is now (to use an 
investigator’s word) exciting. Good leads to sound programs are 
numerous. Tools are being used which can carry experimental 
work far beyond the limits attainable ten years ago. A potent 
stimulus is ever-present in vital goals, such as solution of the 
atherosclerosis or the hypertension problem. Investigators are 
responding to the call with all that human ability, ingenuity, and 
devotion can provide. They need and deserve all the support we 
can give them. 


PRESIDENT BARKER— Thank you, Dr. Dieuaide, for a very 
fine presentation. Dr. Dieuaide has very kindly made available 
copies of this presentation. They will be mailed out in the same 
mailing as the Committee reports to which the Secretary referred 
a little earlier. This will be immediately after the close of the 
meeting. 


In recent years, it has not been customary for your President 
to make a formal address and, while I do not want to establish 
a precedent, I would like to make what I promise will be a few 
and, I hope, pertinent remarks. 

It seems to me that, more than ever before, our industry needs 


young doctors who will make a career of life insurance medicine. 
However, more than ever before, we face increasingly keen 
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competition for the very limited supply of qualified physicians. 
We must make our branch of medicine more challenging, more 
exciting, and we must constantly strive to make our contribution 
recognized as having greater value. 


The current trend in underwriting can weaken rather than 
enhance our prestige, both in our own companies and in the 
industry, and, unless it is corrected, it can undermine the whole 
structure of medical examinations and medical selection. On all 
sides, we hear complaints about the liberality of the other fellow’s 
underwriting, and the desire for increased sales volume at almost 
any cost. 


Decisions at one time considered exceptions for business ex- 
pediency have become so commonplace as to be practically 
routine. To the extent that these evils exist and seem to be on 
the increase, we must all accept a fair share of responsibility. 


Willingness to waive published company rules with respect to 
acceptable examiners or special requirements like electrocardio- 
grams and x-rays, the appointment and the retention of medical 
examiners of doubtful qualifications or questionable integrity, 
are some of the more commonplace deviations. How can we 
rationalize, let alone justify, a lower substandard rating than 
has already been imposed by some other good company, when 
there are actually no new facts to warrant such action? While 
this practice may obtain for our respective companies a temporary 
competitive advantage, it is at best only temporary, because of 
the inevitable retaliation and ultimate unfavorable mortality for 
all the companies involved. 


The tremendous growth of health coverages which have wide- 
spread socio-economic implications have produced some bewilder- 
ment and some confusion with respect to our role as individual 
Medical Directors and as an Association. Much of the ferment 
is due to the impact of factors beyond our control. Further- 
more, many of the problems facing us must be considered in the 
broad context and perspective of current social, economic, and 
political changes. Individuals and organizations must learn to 
adapt themselves to new and different conditions, without, how- 
ever, surrendering or subordinating certain fundamental princi- 
ples and obligations. 
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There is evidenced a strong desire to continue the practices 
and policies which have served us so well, and a feeling that we 
can make our maximum contribution by retaining our separate and 
distinct entity as medical directors of insurance companies rather 
than by any change in the name or character of our Association. 


The number and variety of topics suggested for the program, 
and the amount of interest shown in the revision of the Consti- 
tution and By-Laws reflect the health and vigor of our Association. 
We can be very proud of medicine’s contribution to the extra- 
ordinary reduction in mortality, mainly through the control of 
infectious diseases. But we must realize that further improve- 
ment could be at a very much reduced rate. Asian influenza, 
with its attendant death toll, reminded us that we will probably 
never be immune to such epidemics. Public apathy toward 
preventive vaccines, as in the case of poliomyelitis, will always 
be a factor. 


Finally, the major problems today are cardiovascular diseases, 
cancers, and accidents, and we need to be reminded, as Dr. Dublin 
has recently pointed out, that even if cancer could be eliminated, 
only one year would be added to life expectancy; if all cardio- 
vascular-renal causes of death could be eliminated, the average 
life expectancy would increase by less than nine years; and, 
lastly, the elimination of all accidents after the age of 40 would 
add less than one year. 


And now I want to express my sincere thanks for your re- 
sponse to our request for topics for discussion, and electrocardio- 
grams for the panel. There were so many worthwhile ideas and 
tracings submitted that it was difficult for the Program Committee 
to make a choice, and we hope that no one will be offended if 
we did not use the material which he sent in, and for which we 
are very grateful. We plan a very full scientific program, 
necessitating that we start all our meetings promptly and try 
to stay on schedule. Please let us have your cooperation. We have 
not provided for a formal discussion of any paper this year, 
believing that you might welcome the opportunity to ask more 
questions from the floor. If you have a question, will you please 
stand, give your name and the name of your company, followed 
by the question. If you prefer to submit your question in writing, 
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you will find questionnaires — we don’t have them this morning, 
but we will have them down at the Statler. We will put question- 
naires on the seats. If you will complete the questionnaire and 
pass it to the end of the aisle, it will be picked up at the close of 
each address. 


With the advent of Sputniks I and II and our own Explorers, 
space flight has become less of a scientific fiction vehicle and 
more of a reality. The problem of man’s ability to survive and 
function beyond the earth’s atmosphere has become a very real 
and practical one. Our next speaker is eminently well qualified 
to talk to us about the human and medical problems of space 
flight. 


Colonel John P. Stapp is Chief of the Aero Medical Laboratory 
at the Wright Air Development Center, Wright-Patterson Air 
Force. He was formerly Chief of the Aero Medical Field 
Laboratory at the Air Force Missile Development Center at 
Holloman Air Force Base in New Mexico. Called the fastest man 
on earth, Colonel Stapp rode a rocket-propelled sled at 630 miles 
an hour, in order to determine the effects on pilots bailing out 
at very high altitudes and at supersonic speeds. During this 
test, the sled was braked to a halt in one and a half seconds, 
imposing a load forty times that of gravity. 


Among his research achievements, Colonel Stapp has conducted 
very high-altitude, unpressurized flights to test liquid oxygen 
breathing systems and the effects of wind blast. He has volun- 
teered for many of these tests personally. He has sustained 
arm fractures, rib fractures, retinal hemorrhages, and various 
degrees of concussion, but he has succeeded in exploring human 
tolerance to crash-type forces, establishing human limits con- 
siderably in excess of aircraft specifications. 


The recent balloon flights which carried Major Davis Simmons 
to an altitude of 102,000 feet were under the direction of Colonel 
Stapp. 

Colonel Stapp has received many honors as a result of his 
pioneering work in aero medicine. In 1951, he received the 
National Air Council Award, and in 1953 the John Jeffries 
Award for outstanding contributions to aeronautical research. 
He won the Legion of Merit in 1952 and in 1955 received the 
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Commander’s Order of the Legion of Merit. The Air Force 
Association presented him with its Annual Air Power Award 
for Science in 1954, and in 1956 he received the Cheney Award. 
The Aero Medical Association awarded him the Liljencrantz 
Award in 1957, and in the same year he won the Garrett Award 
from the Association of Military Researchers. 


He was elected a National Vice-President of the American 
Rocket Society in 1958. He has been a member of the National 
Advisory Committee for Aeronautics, Subcommittee on Flight 
Safety, since 1955. 


He was born in Bahia, Brazil. He received his BA and MD 
degrees from Baylor, his PhD from the University of Texas, 
and his MD from the University of Minnesota. He received an 
honorary degree of Doctor of Science from Baylor in 1956. 


He has chosen as his subject, “Rocket Age Man.” 








ROCKET AGE MAN 
CoLoNEL JoHN P. Stapp, USAF (MC) 


Chief, Aero Medical Laboratory 
Wright Air Development Center 
Air Research and Development Command 
Wright-Patterson Air Force Base, Ohio 


What man can do is determined by his control over matter and 
energy, both his and that surrounding him in his environment. In 
the primitive state, man’s environment was limited to the patch of 
woods or cave within which he was born and died. His control 
of energy was limited to being able to build a wood fire, after 
laboriously starting it with flint; his control of matter was limited 
by what he could carry on his broad back. 


I have chosen the title of “Rocket Age Man” for my presen- 
tation today, not because I intend to paint any spectacular science- 
fiction picture of our present state, but because the rocket is 
symbolic of man’s extending his environment to beyond the 
confines of the planet Earth. It is symbolic of his mastery of 
matter and energy to the point of being able to quite heroically 
attempt to hit the moon from the earth with a missile. 


At the same time that he has been extending his conquest 
over matter and energy in the environment surrounding him, man 
has had to weigh and measure'his energies, his own matter, of 
which he is made, in terms of his capacity to adapt to the artificial 
environment he has designed for and conditions to which he is 
subjected in exploring under the ocean, the Arctic environment, 
and, finally, space itself. 


Columbus was able to see a manifestation of the power which 
propelled his frail craft to the west by looking at the wind pushing 
his sails. He was able to see the manifestation of power and 
energy in the ocean waters, in the storms through which he 
traveled. He was not able to see where he was going. 


Today, rocket age man can look up on any clear night and see 
where he hopes to go. It is the forces to which he is subjected 
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in getting there, and the strange environments in terms of the 
mechanical force which he will have to penetrate which are 
unseen. They can be charted, in part, by simulation. 


For the last ten years, aero medical laboratories in the U.S. 
Air Force and the U.S. Navy have investigated not only the 
problems of protecting crews and passengers in aircraft flight, 
not only the steady advancement of propulsion with jet engines, 
and the increasing altitudes within the atmosphere attainable by 
jet aircraft, but they have also looked to the future of space flight. 
They have deliberately closed their minds to the science-fiction 
approach, which would be to start at the moon and come toward 
the earth. 


Today, I would like to show you some motion pictures of ex- 
periments which have been conducted at ground level and with 
aircraft to attempt to duplicate some of the conditions that we 
anticipate in space flight and in orbital flight. 


To attain orbital flight, such as you have seen in the Russian 
Sputniks, and in the American Explorers, which have carried 
their instruments in elliptical paths around the earth, requires 
an enormous concentration of force applied to a vehicle to get 
it to the appropriate velocity. It requires mechanical control to 
change the angle of the vehicle at the right point so that it is 
turned at right angles to its flight away from the earth, to project 
it into orbit around the earth. Once it has gotten into this circular 
or elliptical path, it stays there, slowed down only by the almost 
imperceptible friction of the atmosphere at that altitude. It stays 
delicately balanced between centrifugal forces due to its momentum 
and the pull of gravity. At that point, we get zero gravity, because 
forces are equal, opposite, and balanced, along the axis between 
the center of the earth and the position of the vehicle. The rota- 
tional component remains constant in the elliptical or circular 
path. We therefore have zero gravity. 


This was experienced by the dog in the second of the Russian 
Sputnik missiles during the five days that this dog survived. 
Only last month I talked to the Russian in charge of those experi- 
ments, at a convention in Belgium, and he said that their oxygen 
system had failed in five days. There was no attempt to get the 
dog back. They didn’t have anything with which to accomplish 
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such a task. They observed that it took the dog three times as 
long to attain normal circulatory status after the experience of 
being rocketed up to zero gravity, as it had when they put the 
dog on a centrifuge on the ground through the same acceleration, 
as in the rocket flight to orbit, and then diminished accleration 
to the one gravity that we normally experience. But the dog lived. 
Therefore, the Russians concluded that a man would undoubtedly 
live through the same experience and the same environment. 


We know that, because we have put a man in a centrifuge and 
run him up to acceleration comparable in magnitude and duration 
to more than that required to get him into orbital flight, and 
even continued on to the point of getting him to escape velocity. 


Now, I would like to show you a motion picture of some of 
this experimentation that has been done at ground level. But, 
first of all, the zero gravity experiments which we have done 
were with an aircraft. An aircraft won’t go into orbit. It can 
go up and then come down in such a manner that, for a few sec- 
onds, the force of gravity bringing the aircraft down and its 
momentum are at an equilibrium that gives zero gravity. 


You will note that we used an ordinary airliner, a Convair, Air 
Force model C-131. (showing of motion picture) Our team of 
scientists is going aboard. The aircraft is flying at 250 knots, 
or 300 miles an hour. It will then dive at about 2% g and start 
a climb. As it approaches the peak of its climb, its forward force 
balances the pull of gravity, resulting in weightlessness. This 
condition continues until the plane has passed the peak and starts 
into another dive. We could maintain it in this airliner for 14 
seconds. Those 14 seconds were enough to give us a nice little 
preview. 


This is the climb now, and then the dive will follow. This 
gave us a preview of what man will go through for, possibly, 
48 hours of orbiting in the first such missile that may be sent 
up into orbit with a man in it. 


Presently, we shall go inside the aircraft and see what is hap- 
pening to the people in this climb, with forward motion, which 
subjects them to zero gravity, so that they float around like fish 
in an aquarium (Fig. 1). At any rate, you can see that with 
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one sixth of the gravitational field, such as one would experience 
on the moon, they can jump phenomenally with very little effort. 
Here, we have a psychologist speaking through a recording device 
and telling exactly what he thinks he feels while undergoing zero 
gravity. 





Fig. 1. Photograph of two psychologists floating in the cabin of a 
C-131B airplane during zero g ride. 
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At first, we tried this free-floating situation with a man hang- 
ing from the ceiling with a safety harness and, as soon as we 
determined that he wasn’t going to break his bones by suddenly 
banging on the floor, we tried it without a safety harness. If 
you watch the golf ball, you will see that it floats freely during 
zero gravity. As soon as zero gravity is over, the subjects come 
down to the floor and are plastered there during the two and a 
half times gravity that the pullout from the dive represents. The 
golf ball will give you a clue as to when they are in zero gravity. 


Swimming motions, they found, were a good deal of help in 
giving the body momentum to travel in this weightless state. 


Now, we got a lady into the act, one of our scientists, Miss 
Jackson, a physiologist. She tried it first with a safety belt. We 
assured her that the experience was tolerable, and then she tried 
the swimming-in-air tack, too. Now, watch the golf ball. It comes 
up with zero gravity, on the string. You can swim or float. Now, 
Miss Jackson and a colleague are going for a walk through space. 
The people in the laboratory had to be convinced that all this 
fun was work. 


It is very disconcerting to have insufficient friction along the 
floor, for instance, to be able to walk. You have to push yourself. 
Miss Jackson’s shoes don’t have enough traction for her to take 
a step. Besides, the upward bounce of the step throws her clear 
of the floor. 


This is not going to present too much of a problem in our first 
attempt to get man into space, because he will be confined to 
living in a very cramped space which will not allow him to stand 
up, but it is interesting to note what the effect of zero gravity is 
on loss of control, coordination, and ability to move the body about. 


Our photographer decided to show everybody how to do it. 
He had been taking pictures and observing, and thought that he 
would try it. He didn’t even take his glasses off. He executes 
an elbow wing-over. Now, he takes off again as soon as zero 
gravity puts him into weightlessness. This is in slow motion 
now. We are showing a film taken at high speed but we have 
slowed down the motion. 


Here, a psychiatrist is attempting to write during zero gravity, 
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with some idea of finding out whether or not there is any inter- 
ference. He found none; he was able to write, although his pencil 
flew away. He attempted several simple tasks involving turning 
knobs. These are switches by which he can test reaction speed. 
He found that if he had a lap belt holding him down tightly, there 
was no trouble. If he were not held down in his seat, he was 
bothered by working from a moving base, so to speak. His coordi- 
nation was a little disturbed, but coordination time in this test, 
for a man firmly held down with a lap belt, was quite comparable 
to working in an ordinary gravitation field of | g. 


We went to the cockpit to see whether there was any inter- 
ference with the pilot’s ability to make movements and operate 
switches. You can see the golf ball rise. It is at zero gravity 
now. He didn’t slow down a bit or miss on any accuracy of move- 
ments. 


Here, we have some more psychological testing in terms of 
speed of closing and opening switches, moving control devices 
similar to the control devices during the zero gravity condition. 
The altimeter was really swinging around and around on this. 


Here, we observed the effect of zero gravity on Coca-Cola 
in the bottle to the left, and colored water in the tall cylinder, 
and glycerine on the right side. You can see that fluids get a bit 
confused during zero gravity; they don’t know where to go. We 
also studied the effects of bubble formation. You can see that 
they get larger at zero gravity. Air is being blown into the water 
in the flask on the right. Here, we have gasoline, colored water, 
glycerine, and mercury on the right. You can see what happens 
to them. This is an experiment in bubble formation, to let you 
see what direction the bubbles take during change of gravitational 
field. You can see, the bubbles are getting larger. Presently, 
they cease to go up because they don’t know up from down; in 
fact, down is now up for a little while. You note that during 
zero gravity air will crawl along the walls of the vessel more or 
less like an amoeba. The instant that zero gravity is over, the 
bubbles come up. 

This is another spectacular picture of bubbles being free-float- 
ing in water and not acted on by gravitation, but, once gravitation 
is restored, the bubbles go up again. We have zero gravity once 
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more, and the bubbles actually go down. This is in slow motion. 
You can see the air going back up again now. 


Here, a friend is trying to drink a Coca-Cola during zero grav- 
ity, and he is at the stage where it has started to get out of hand. 


We will now proceed with some other experiments on the 
centrifuge where we are experimenting with added gravity — not 
the absence of it, but the experience that man might have to 
undergo while riding in an erratically moving vehicle, with lots 
of vibrations, while taking accelerations of space flight. 


This is a shake device which is mounted on a centrifuge, and 
our monkey subject is first subjected to a gravitational field of 
about four times gravity, as the centrifuge goes around and around 
and then the table he is on begins to oscillate. We are going to 
see what this compound motion does to his circulatory system. 
The monkey, of course, is anesthetized. 


On a shake table, in any axis of orientation up to about five 
cycles per second, the response is normal; between five and six 
cycles per second, we encounter body resonance at its natural 
frequency. 


Here, we have experiments in which subjects are subjected 
to the confusion that skin divers experience when they are under 
water (Fig. 2). To induce this confusion, we put the subject 
under water and turn him over and over in this frame, and 
determine the amount of disorientation that occurs. We make 
measurements on the responses to visual acuity and illumination. 


Knowing that we have to see and see accurately in order to 
fly in space, we have done experiments in which we measured the 
effect of acceleration on acuity and brightness of vision. 


We have teams of both psychologists and neurophysiologists at 
work on these experiments in order to calibrate man in terms of 
the strange environments he insists on invading. 


For accurate measurements on small animals, such as the 
hamster, we use a small turntable. After putting the hamster to 
sleep, we evert his cheek pouch. This cheek pouch of the hamster 
has good vascular supply. By cutting through one wall of the 
cheek pouch, the remaining single-thickness wall can be spread 
flat on a slide, and under a microscope, motion pictures of the 
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Fig. 2. Photograph of one of the underwater centrifuge runs. The 
man is completely submerged in water and gets his oxygen through a 
diver’s helmet. It was found that this protection against accelerative 
forces did .give complete mobility of the arms and legs, but physio- 
logical effects were the same as during runs out of water. 


circulation in the cheek pouch can be made during application of 
acceleration (Fig. 3). 


We have found, for instance, that up to about four times 
gravity, the circulation stops in venules and arterioles. Above four 
times gravity, flow reverses. Electrocardiograph leads have been 
wired to the paws and we will subject the animal to acceleration 
while observing the effects on the heart. Slip rings provide moving 
contacts at the axle of the turntable for closed circuits. 


This is a container made to put the animal in, that will always 
orient him in one direction in the gravity field, because it is 
eccentric; the center of gravity is below the axis of rotation of the 
gimbals. 
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Fig. 3. Photograph of the small blood vessels in the hamster’s cheek 
pouch as picked up on the closed circuit television screen. 


This is the turntable on which the subject is placed. It is equip- 
ped with a television camera which broadcasts what is going on, 
allowing the experiment to be followed visually from the television 
picture (Fig. 4). This device can spin up to centrifugal accelera- 
tions of sixty times gravity. These instruments measure the 
effects picked up by sensing devices such as electrocardiograph 
leads. The centrifuge is a valuable tool in the study of acceleration. 


The subject is taken out and examined as to his physiological 
reactions after the experience he has been through. These can be 
interpreted to predict the reactions of man to similar stress. 


This is Dr. Hessberg, a physician, in position on the large 
human centrifuge, which does the same thing as the small one, but 
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Fig. 4. Photograph of the set-up for the motion picture photography 
of the small blood vessels in a hamster’s cheek pouch, with the two 
members of the Aero Medical Laboratory staff who performed the 
experiments. 


at lower accelerations and more slowly (Fig. 5). He is being 
moved backward, so that the force, when he finally gets at maxi- 
mum accelerations, is pushing from back to front. Notice how his 
cheeks are being drifted forward. 


Here, he is pushing his shoulders and hips against the harness ; 
we find that there is apparently a low limit to tolerance in this 
direction. It gets very unpleasant to have blood congesting in your 
hands and feet by centrifugal force. He is speaking over a 
microphone and describing his discomfort, and when he says he has 
had enough, they stop. He is also being subjected to a certain 
amount of vibration during this test. 


This is one of the more unfavorable positions. In a favorable 
position, which has the opposite direction, with force going from 
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Fig. 5. Photograph of one of the Air Force scientists, attired in the 
prototype of the full pressure suit that will be worn by the pilots of 
the X-15. He is seated on one end of the human centrifuge at the 
Wright Air Development Center and is studying the decelerative forces 
that would be encountered on re-entry to the earth’s atmosphere after 
an orbital or space flight. 

chest to back, man can take up to twelve times gravity before there 
is any effect such as a visual blackout. He can also take eight 
times gravity, enduring acceleration long enough to attain orbital 
velocity, or even escape velocity and much more. For exposures 
of longer than 30 minutes, at four times gravity, he reaches a 
limit due to discomfort of pressure on breathing. 


Now, we pass to more mundane considerations — the kind of 
impact forces which will be encountered by a man in a misguided 
automobile, as well as by a man in a missile that impacts the earth 
on a return trip. We put the man in a seat, facing aft, strap him 
in, prepare to crash tide with a catapult. This catapult is able to 
accelerate to about 30 miles an hour, then stop suddenly by a 
hydraulic piston brake with up to 4 feet stopping distance. Here 
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he sustains force equivalent to stopping a car from about thirty 
miles an hour in about three feet. 


A forward-facing ride is taken by a subject on a catapult that 
is portable so we can carry it around for demonstration purposes. 
This catapult, using stretched rubber bungee shock cords, like a 
slingshot, will accelerate him to a speed of about eighteen miles an 
hour in fifteen feet. The mechanical friction pinch brakes will stop 
him in about six inches. The acceleration encountered was 27 
times his weight or 4,800 pounds, equal to a 40 mile an hour 
head-on collision in an automobile with a solid wall. 


This is a swing device where inexpensive force of gravity is 
used for propulsion. The vertical drop of the swing gives a 
reproducible application of force. The man is restrained by just 
a lap belt. He dropped four feet, and this is converted into 
decelerative force by the arrested arc of the swing, imposed on his 
body at the belt. Here, 22 times gravity was what he sustained. 


Now, we go to a few graphs, to make a sort of stock market 
analysis of what happens during acceleration to escape velocity. 
We can reproduce what is done with the rockets (Fig. 6). They 
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Fig. 6. Some 3 stage rocket acceleration patterns sufficient to exceed 
orbital velocity which are tolerable to man. 
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reach three peaks, corresponding to three stages of acceleration 
during ascent to orbital velocity. Each stage builds up with a 
gradual increase of acceleration to rocket burn-out. A total of 6 
minutes is required by the three stages. All of these have been 
studied by simulation in man, when the force is applied on the 
centrifuge, in a sort of contour-chair position, from the front of 
his body to the back. 


Here is a summary curve of different body positions and the 
duration of force, with the magnitude of force that has been 
tolerated by numerous subjects (Fig. 7). The solid black line is 
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Fig. 7. The duration of tolerance to acceleration. 


the acceleration to escape velocity that would be required for a 
rocket path to reach 18,000 miles an hour, or, for attaining orbiting 
velocity. You can see that at 5 times gravity, several of these 
trajectories equal or exceed the exposure needed to reach 18,000 
miles an hour. 


(Fig. 8) When we put a man under water, we double his toler- 
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Fig. 8. Variations in position which decrease tolerance 
to acceleration. 


ance to acceleration because we distribute the force evenly over his 
body surface. We certainly don’t have to resort to bathtubs to get 
him into orbit. Optimum body position is quite adequate to more 
than reach the required 18,000 miles per hour at the accelerations 
of present 3 stage rocket propulsion. 


As far as crash forces are concerned, we did rocket sled 
experiments in which we have changed speed from 154 miles an 
hour to 34 miles an hour in 31.2 feet of distance. The force 
experienced reached a peak of 8,000 pounds, lasting .08 second. 
An 8,000-pound or 4-ton stop can be walked away from in this 
configuration (Fig. 9 & Fig. 10). 
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Fig. 9. Tolerance of seated, forward facing subject to deceleration 
in line of flight (re-entry). 
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This means, if we subtract 34 from 154, we get 120 miles per 
hour speed change. Suppose we start with a jet airplane crashing 
while attempting a landing at 120 miles an hour ; even if it stopped 
at 19 feet, one third its length, and an adequately restrained man 
experienced no more than 8,000 pounds of force during this stop, 
he would walk away. 

Now let’s lower the speed and compress the stopping distance 
still further. Suppose a man were in a car at 60 miles an hour 
and was subjected to an 8,000-pound or 4-ton stop; this would 
take a distance of 3 feet, and if he is well protected, as he was on 
this sled, he would walk away unharmed. 


On the basis of this premise, we undertook to carry out 
deceleration research in automobiles, confirming this finding, 
relative to using a lap belt for restraint. 


If there is clearance in front for his head so he doesn’t hit 
anything, or else a padded head-rest on the instrument panel that 
he can strike without indenting his head on the knobs, and we 
subject him to a jolt that lasts a tenth of a second, which is 
comparable to, or, in fact, equal to most car single impacts, a 
man can stand a force of 4,800 pounds on a lap belt 3 inches wide. 


We feel that merely being anchored in this position on an 
automobile seat would have saved 5,000 people, who were thrown 
out of cars, hitting their heads on the pavement, from being 
killed last year. With strong enough restraint to hold a man in a 
position of clearance, or else equalized head impact areas in front, 
a 4,800-pound or better restraint can save him from death and 
mitigate injury by 60 per cent, compared to unprotected crashes. 
That was determined at the Cornell Crash Injury Research, 
Automotive, by an analysis of 29,000 wrecks. Therefore, in order 
to help rocket age man stay alive long enough for a rocket trip, 
we do strongly endorse the use of lap belt restraint for auto- 
mobiles. 


I want to thank you for your kind attention. If there are any 
questions you would like to ask, I shall be glad to attempt to 
answer them. 


PRESIDENT BARKER — Well, here is your chance. Colonel Stapp 
is willing to answer questions. I am sure you have some to ask 
him. 
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CoLonEL Stapp — Hunger must be winning over curiosity. 


Question — Colonel Stapp, in these experiments, is there any- 
thing to indicate that if you were to be proportionately larger, 
you would have greater damage sustained in a 150-pound man 
over the 200-pound man in the same crash? Would he come off 
worse with a lap belt? 


CoLoNEL Stapp — No. We have done experiments on men in 
weight ranges from 120 to 220 pounds and in height ranges from 
5’5” to 65”. We have done them on thin-as-a-rail individuals and 
on obese individuals. 


We had a very thin boy, about 130 pounds, 6’ tall, who had an 
elongated, tubular chest. In this forward swing, with the lap belt, 
he tended to fibrillate slightly. Of course, we cancelled him out 
from any further rides. This piston-like action of swinging 
forward and having the internal organs come up and compress 
the thoracic contents can sometimes cause a little difficulty of 
that sort. Some people fibrillate easily, anyway. But, as far as 
mass and size are concerned, there seems to be a wide enough 
margin on the tolerance factor that it overlaps and covers any 
effects that might be applicable to weight differences by cor- 
responding radiation in area of application. The light man has 
his belt applied over a small area; the heavy man, over a large 
area. 


Are there any other questions? 


Question — Colonel Stapp, have you made any observations 
with the electrocardiograph at zero gravity? 


CoLoneEL Stapp — Yes, we have, but not very well, because, 
with humans, we have done the experiments in an airplane and 
we are actually awaiting the development of a good, compact 
transisterized electrocardiograph and electroencephalograph to 
make measurements during zero gravity. 


You see, we cannot reproduce zero gravity at ground level. 
There is no way to do it. It has to be in a flying machine of some 
sort. You must have room to go through a trajectory relative 
to the earth’s gravitational force; otherwise, no zero gravity. 
Therefore, our instrumentation on that has been limited and 
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crude so far. But we are preparing to make more accurate and 
effective observations. 


We find no effects insofar as disturbing the pattern of heart 
action is concerned. We find that we can take a subject, fly him 
straight and level, and then put him through an ordinary pull- 
out that will cause blackout, say, at four and a half times gravity. 
At that point, blood is pushed from head to foot, with force enough 
to stop circulation to the brain, resulting in loss of consciousness 
within the length of time of about one circuit from the heart to 
the brain. Then, he is restored, and we can determine the thresh- 
old for each individual to black out on an ordinary pullout in 
an airplane. 


Now, if we take the same subject, put him into zero gravity 
for about 20 seconds, in the same airplane, at the bottom of this 
zero gravity trajectory, it takes only three and a half times gravity 
pullout to produce the same blackout. Something happens to his 
threshold of circulatory or near-circulatory adjustment during 
those 30 seconds of zero gravity; so that, starting from a zero 
gravity threshold, it takes three and a half or so times gravity to 
give him a blackout, whereas starting with a gravitational field 
of | g, it takes four and a half. 


This adds up to what the Russians found in their orbiting 
dog experiment requiring three times as long to attain circulatory 
stability after going into zero gravity as it did at the same gravity 
experience followed by pullout. 


QuEsTIon — Would you describe that chest belt that you used 
on the sled? 


CoLoNnEL Stapp—On rocket sled runs, we used a harness 
composed of shoulder straps, a chest belt that holds instrumenta- 
tion, and pins the thorax to the back of the seat, a lap belt, and 
then a tie-down from the lap belt between the legs to the bottom 
of the seat. That, of course, was mainly protection against being 
shaken around by windblast on the rocket sled at 632 miles an 
hour. 


The lap belt, which we find sufficient for less than 60 miles 
an hour deceleration impact, is a 3 inch wide, better than 6,000 
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pound strength belt, at an angle of 45° to the sides of the seat, 
where it is fastened. 


One interesting observation about it that we were able to con- 
firm with 1,400-per-frame-per-second motion pictures and cor- 
relation with our acceleration measurements was this: The 
maximum force of a car crash is sustained with the body upright 
during the fraction of the second that it takes to get up to peak 
force, and the force is already decaying by the time the body 
starts to arc and swing forward. By the time the head gets to the 
level of the knees, if there is no interference, the force is almost 
totally expended. 


Are there any other questions? 


QuEsTIon — What forces would accrue when you face back- 
ward? 


CoLtoneL Stapp — Those forces are evenly distributed on the 
back of the body. This is recommended for situations where you 
expect higher than 60-mile-an-hour crashes, such as in aircraft. 
Aircraft passengers would be much safer in seats facing back, 
because their lives then do not depend on how well they put on 
a lap belt. If you are seated facing forward with a loose lap belt, 
you can be pitched out from under in an aircraft crash. You 
would come forward like a slingshot against the belt and might 
even pull the seat up altogether. In the aft facing position, your 
safety depends on the strength of the seat and on a very good 
load distribution over better than 300 square inches of back 
surface. 


Question — What happens to the blood pressure at zero 
gravity? 

CoLtoneL Stapp — Blood pressure is maintained. The body 
has a tendency to maintain blood pressure. You can stand on 
your head and there will be some circulatory adjustment, but 
blood pressure will be maintained against an unfavorable gradient. 
But circulatory adjustment seems slower at zero gravity. That 
is, so far, just an opinion, really, because we are not able to do 
experiments for longer than 30 seconds at zero gravity with 
airplanes. Until we can get one or two men into orbit at the 
same time and let them make measurements, we won’t know for 
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certain that this effect will be for longer than 20-second exposures. 
We are a little short of achieving that now. 


Question — With the gravity limitations you spoke of, is there 
any capillary fragility? 

CoLoNEL Stapp — Well, we have studied capillary effects very 
nicely on the 8 foot diameter turntable that you saw spinning 
so rapidly. I have ridden that thing myself. We put the subject 
with his heart over the center of the table, so that the heart is 
at the axis of rotation. Then, as he spins, blood goes both ways 
from the heart. From personal experience, I can affirm that at 
about 110 revolutions per minute, you have pressure in your in- 
steps and your eyeballs leading to capillary rupture. That means 
you have exceeded about 90 mm mercury pressure in the eyeball 
and about 130 mm mercury pressure in the capillaries in your 
feet ; so that we match up with standard measurements of capillary 
fragility there, but we do it with accelerative force. 


Question — Has any work been done on temperature limits? 


CoLtonEL Stapp— Yes. The other day, we were having a 
project review in our environment section, and they were doing 
an experiment with two men. One was a control, sitting in flying 
coveralls, and the other was wearing one of our experimental 
temperature control suits. Some 30 cubic feet of air per minute 
was being circulated through the inner lining of this suit, and he 
was looking comfortable, but the man in the coverall was sweating 
profusely and looking uncomfortable. This was in Dayton, Ohio. 


I asked permission to walk into the chamber, which was at 
160° F, and found the climate in there so comfortable that I was 
very reluctant to come out. That was the best breath of air that 
I had had since I left the desert in New Mexico. I lived in deserts 
for about ten years, and I actually relished 160 degrees of dry air 
as compared to the humidity of the Dayton area. 


We have found, for instance, that investigators under contract 
to us at the University of California at Los Angeles could put 
a man in the middle of an oven that they constructed, and he 
could sit there at 240° or 260° F of dry air, dressed in swim- 
ming trunks, for as long as 20 minutes. All that would happen 
would be that the grease on the end of his nose would cause a 
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second-degree burn. That was a little trying. But evaporation 
from his body was rapid enough to keep him cool. The body has 
a remarkable mechanism for keeping itself cool by evaporation. 


In modern rocket-powered and jet-powered aircraft, air crews 
are going to be flying at two, three, four, five or six times the 
speed of sound. The air friction will generate heat of oven-like 
order. They will be moving at such a speed that the temperature 
of the metal surrounding those men will be about 600° F. Not 
only are they flying high and fast, but they are flying in ovens. 
We have developed cooling systems that will keep the inside of 
the cabin at about 65° to 70° F. 


Are there any further questions? 


Question — Colonel Stapp, what cooperation are you receiv- 
ing from the motor car manufacturers in your recommendations ? 
Are you recommending, for example, compulsory seat belt attach- 
ments? 


CoLonEL Stapp — Yes, I have recommended those, and I have 
had very grateful acceptance. As a rule, I only wish that I could 
get as intelligent and sympathetic cooperation from the air trans- 
port industry as I have gotten from the motor car people. 


Most of the developments or changes toward safety in motor 
cars are things that I recommended in 1948. I was invited to 
Detroit in 1955, and shown what they had done in the intervening 
seven years, including the doors that lock instead of latching, the 
padding for equalizing instrument panels, which is another place 
where the head could be injured, and their own developments on 
lap belts. I was so impressed that I joined the Association of 
Automotive Engineers, and I am a member of their Seat Belt 
Committee. 


QuEsTion — An average kitchen oven may build up tempera- 
tures up to 500° or 600° F. With sudden exposure to that heat, 
what distance is tolerable? 


CoLoNEL STapp— You mean, how far must you be from a 
radiant wall, to tolerate it? 


QUESTIONER — That is correct. 


CoLoNEL Stapp — Well, we have an oven that we did some 
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experiments with at around 200° F or better, with human volun- 
teers, and we have regular electric oven heating elements and 
radiant lamps in there. I think that a man is no closer than about 
24 inches from the walls. 


QuEsTIon — How about swivel seats in a plane? 


CoLonEL Stapp — We have tried swivel seats in another direc- 
tion — to protect the pilot from pullout. We have made a seat 
that tipped backward. There was only one difficulty with it; 
that is, the seat would shift the man in respect to the position of 
his plane, and you would have to get him up again and onto the 
seat of his pants again before he could fly and, in the meantime, 
he could have been shot down. 


Swivel seats are also a mechanical strength problem. As for 
passengers in airliners, when I was in Belgium, I went to Sabena 
and saw what Francois Braun, one of their engineers, has de- 
veloped. It is very good indeed in terms of swiveling seats. His 
design will swivel 90° in the vertical plane, placing the passengers 
on their backs, with their bottoms pointing forward. The crash 
load is divided between the pressure of the buttocks on the seat 
and the pressure of the passenger’s back on the back of the air- 
craft seat. The center of gravity is lowered so that what would 
ordinarily be 12 times gravity floor strength becomes equivalent 
to 20 times gravity floor strength for the lowered moments of 
momentum of the body put down to the level of the floor. 


We are having Braun come to the United States on November 
10, to attend the safety meeting in Atlantic City, and then he is 
coming on to Wright Field to do some tests on his seat. One of 
the questions we have in mind is, how fast does it tip back, using 
the inertia of the passenger as the tipping force? 


He has a very good design, but it would not be adaptable to 
automobiles, unless you start using some of the space in these 
overlengthy automobiles. If they get any larger, I think, some 
of the car companies could afford to hang small European cars 
on davits on the back, something like lifeboats. 


Are there any other questions? 


PRESIDENT BARKER—I am sure we all enjoyed that very 
unusual and very interesting approach. I myself am certainly 
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not looking forward to any early rocket flight. 


Dr. David Selby, one of our long-time members, and Mrs. Selby 
had planned to attend this meeting. A week ago, Dr. Selby passed 
away very suddenly. I have asked our Secretary to send an ex- 
pression of sympathy from the Association, and I think that it 
would be very nice if we all rose for a moment of silence. 


Our next speaker this morning is no stranger to this group. 
Many of you will recall hearing him discuss neuroses in the War 
at the Medical Section meeting in Chicago in 1944. A former 
Dean of Loyola University School of Medicine, he was Chief 
Psychiatrist of the U.S. Navy during World War II, and has 
recently been promoted to the rank of Admiral of the Medical 
Corps of the U.S. Naval Reserve. He was Professor of Psy- 
chiatry at the Graduate School of the University of Minnesota, 
head of the School of Psychiatry at the Mayo Clinic. He has 
been President of the American Board of Psychiatry and Neurol- 
ogy, the Association for Research in Nervous and Mental Diseases, 
and the American Psychiatric Association. He is currently Psy- 
chiatrist-in-Chief of the Institute of Living, and Clinical Profes- 
sor of Psychiatry at Yale University. He is also Vice-President 
of the World Congress of Psychiatry. 

It gives me great pleasure to introduce Dr. Francis J. Brace- 


land, who will address us on the subject, “Emotional Problems 
of Middle Life.” 


EMOTIONAL PROBLEMS OF MIDDLE LIFE 


Francis J. BRAcELAND, M. D., ScD; F.A.C.P. 
Psychiatrist-in-Chief 


Institute of Living 
Connecticut 


I am afraid this will be rather tame fare after the discussion 
yesterday of space medicine. Today, the only dimension which 
will intrude itself will be a little bit of girth here and there, as 
we discuss oncoming middle age and its emotional problems. 


I don’t know any good stories about psychiatrists to tell you. 
Most of those that one hears are not very good. I heard about 
a lady who looked at her watch and said, “Oh, dear, it’s five 
minutes of two. I must hurry! I have an appointment with my 
psychiatrist, and if I’m not there, he starts without me.” 


I did hear about the medical directors of insurance companies 
recently, though, with their intent desire to find out just what is 
wrong, their rather penetrating questions, and the psychiatrist’s 
inability to stay within bounds in verbiage. This particular problem 
concerned a boy from the Old Country who was going to get 
a job in one of the large insurance companies. The personnel 
physician was going over his record, and he noticed that his 
father had died suddenly. He wanted to know about this, and the 
boy didn’t want to tell him. Finally, the boy said, “The old man 
was no good and they hanged him, but I can’t put that down on 
paper because I wouldn’t get the job.” 


They figured around a while, to see what they might put down. 
They discussed and discarded various things, such as, “He was 
talking to a clergyman and he fell into a pit,” but they thought 
that wouldn’t do. However, they tried it, but it came back from 
the head office, with a note, saying that they didn’t understand 
it. Finally, they decided on something that satisfied everybody. 
They said, “He was attending a public function and the platform 
collapsed.” 


It may be unseemly for me to appear before the Medical 
35 
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Directors of the nation’s major insurance companies and observe 
that not only has our concept of disease changed in the last few 
decades, but also that disease itself has changed, for there is no 
group of physicians in better position to observe these changes 
objectively than you yourselves. Nevertheless, seemly or un- 
seemly, there are a few things which need saying at the present 
time and, in fact, need to be repeated at regular intervals. Should 
this discussion prove to be unduly repetitious, we would still be 
on good ground, for Terence reminds us: “In fine, nothing is 
said now that has not been said before.” To this we can add that 
very few pay attention to the things that are said in lectures any- 
how, so we have no fear of being repetitive. 


It is my intention to discuss with you some of the symptoma- 
tology of middle age and some of the emotional problems which 
beset us at that time. Modern writers, classical and medical, who 
are prolific in their productions about youth and its problems and 
old age and its woes, are strangely silent about middle age and its 
stresses. When this period is considered, opinions about it vary 
up and down the scale, from considering it an ideal time of life 
to looking upon it as a curse. All that I shall ask of you, however, 
as we consider the problem at hand is that we agree upon three 
postulates: 


(1) That disease is not a static condition, but that rather it is a 
process. If this is true, we can then conclude that 


(2) The distinction between organic and functional disease is 
artificial, for some diseases, which begin as functional and 
are accompanied by physiologic changes— and the various 
processes which accompany profound emotional experience — 
end up with definite organic or structural change. Cardio- 
spasm comes to mind as an example. 


(3) Emotions, therefore, must under certain circumstances be- 
come noxious influences and range themselves alongside of 
trauma, bacteria and toxins in their pathogenic proclivities. 


With agreement in these areas, we can begin to put forth our 
thesis that many of the ills of middle life in the male and the 
female, which are manifested by nebulous symptoms, have their 
roots in the stress and emotional disorders. Some of them have 
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to do with the impact of contemporary cultural and economic 
pressures upon people of middle age and some have to do with 
fear and anxiety of things to come. We shall hold, also, that early 
recognition of these ills is important in order to avoid unhappiness 
and perhaps tragedy, and we shall suggest that the physician best 
fitted to treat these patients is the one the patient knows the best 
and trusts the most. 


If we were to agree with Shakespeare that “all the world’s a 
stage and all the men and women merely players;” that “they 
have their exits and their entrances, and one man in his time plays 
many parts, his acts being seven ages,” we would find ourselves 
concerned with that group featuring in Shakespeare’s image “the 
justice in fair round belly with good capon lined .. . full of wise 
saws and modern instances.” In other words, we are concerned 
with men of middle age, the decades of the climacteric. The 
climacter is the top rung or the round of the ladder and it is sug- 
gested that our downward trip begins during this time. Rebel as 
we may, we cannot deny the evidences of time nor completely 
escape their impost. 


Not so long ago this period of the climacteric was reached by 
relatively few people and those who reached it were chronologically 
younger. The medieval French poet, Villon, at age thirty was 
already bemoaning the snows of yesteryear and viewing with alarm 
various threats to his survival, not the least of which was the stern 
justice (or injustice) accorded scoundrels and rogues and depicted 
so well in his “Ballad of the Hanged.” The fate of Villon, whether 
he died violently or from natural causes, has never been estab- 
lished ; it is clear only that he died young, probably at the age of 
33. Even today, in many areas of the world death comes early 
rather than late ; and the victory over the infectious diseases which 
used to carry off large segments of our own population has oc- 
curred only within our lifetime. 


With the remarkable advances of medicine in the 20th century, 
middle age and old age have been postponed for a decade or more 
in our culture. These years should be among the most meaningful 
of our lives. However, they do represent a time of major change 
and they call for rational adaptive techniques. Man is a psycho- 
biological unity. His body and his personality are interdependent 
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and what happens to one, or the way in which either operates, in- 
evitably affects the other. This reciprocity is evident in sickness 
and in health. The repercussions of physical sickness on mood, 
thought and behavior are readily apparent. The impact of mood, 
emotion and ways of experiencing and reacting upon the physical 
area is less easily appreciated. It is nevertheless true that these 
intangible forces are extremely powerful and are well qualified to 
produce psychosomatic disorders. Unhealthy emotional attitudes 
are sometimes more of a threat to the organism than anything 
else. We often see this in patients who have a real organic ill- 
ness and, instead of doing the things that will help them get better, 
do precisely what will make them worse. Self-destructive behavior, 
therefore, is not limited to grossly suicidal individuals alone. That 
is why accident-proneness figures among the many conditions with 
which psychosomatic medicine concerns itself. In psychosomatic 
conditions the victim meets his illness more than half way. 


This body, this soma of ours, is not itself a wayward thing. 
It has regulating mechanisms that enable whole systems or organs 
to act in harmony with other systems. But it goes, willy nilly, 
where we propel it; it reflects our driving skills too, or our lack 
of them; it is the victim of the style of life we have chosen and 
the roads we elect to follow. It is said that each man is an experi- 
ment of nature. There is truth in this statement, but it needs to 
be qualified, for man also has a will of his own; he can help to 
mould his destiny and we all put something into the experiment. 
It is therefore incumbent upon each individual to mobilize and 
develop his own resources and then to husband them well. The 
experimentation in which we all engage accounts for the wide 
range of normality, the great diversity of life, the originality that 
is possible, the scientific and cultural progress, and all that elevates 
man above his environment. Incidentally, in this regard we should 
note that it is not the function of the psychiatrist to push in- 
dividuals through a little red door, marked “Mental Disease,” but 
rather our duty is to make the path of normality and experimenta- 
tion wide enough to get everyone on it. But experimentation is 
also fraught with danger and not infrequently the end result is 
aberration or catastrophe in one’s physical or psychic existence, 
and sometimes both. 
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To a degree, therefore, we shape our own destiny. The way 
we do so, however, depends upon many things. It depends not 
only on constitution, temperament and endowment, but also on 
background, education, training and a whole welter of external 
forces. All of these things are involved in our internal life. They 
have much to do with our values, our ways of looking at ourselves 
and others, our expectations, convictions and prejudices. They 
shape our illusions, our obsessions and compulsions, and, yes, the 
delusions which we display from time to time. For there is a 
psychopathology of everyday life removed in degree only from 
that presented by the mentally ill. Distortion, misinterpretation, 
false reminiscence are certainly commonplace in this world, as we 
can perceive not only in our intimate circle of acquaintances, but 
in the pronouncements of leaders of men and nations. 


As in a long drama, the stage for the fifth act of life has been 
set by all that has gone before. The ages of a man are not clear 
cut; they blend into each other imperceptibly. We may begin to 
find in middle age, and we will certainly find in old age, though 
then we may miss the implications, that habits and tendencies have 
become stronger, sharpened perhaps to the point of caricature. 
It is not given to all people to mellow with age, unfortunately. 
To hear people say that we haven’t changed a bit may not be to 
our credit at all. It may be no compliment. What they may be 
thinking, as Tully thought of Hortensius, is this: he continues 
the same when the same is not becoming. 


Whether middle age becomes us depends upon many things, 
upon the same constitution, temperament and endowment of which 
I have spoken, upon the same background, education and training, 
the same external forces. Family, occupational and social settings 
are important. So is one’s philosophy of life. In other words, 
both what the years have done with us and what we have done 
with the years are major determinants of our ease or dis-ease in 
middle life. By this time we have learned by heart certain per- 
sonality responses. To varying degrees we make use of personality 
responses that work well, that work more or less, that work awk- 
wardly at best, or that work rarely if at all. Of course, there are 
fluctuations in the efficiency of any of these responses, just as 
there are fluctuations in the efficiency of our organs, since the 
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fluctuations depend on physiological conditions; but to some ex- 
tent they also depend upon what is perceived as stress by the in- 
dividual. Many of the complaints which people voice to their 
doctors are expressions of what is not working well in a personal 
sense. Disordered physiology and organismal unfitness are often 
the result of an emotional inflation. They are the visible evidences 
of anxiety or depression which the individual does not even 
realize he has. 


In middle life, severe psychiatric problems are more frequent 
in women than in men. The involutional psychoses, so-called, 
occur in men only half as frequently and they also manifest them- 
selves about a decade later. For years, due to a peculiar form of 
post hoc reasoning, we connected these psychoses with the 
glandular changes which took place at that time, but at present it 
is general belief that there is no real evidence that they are con- 
nected with hormonal deficit. Rather, they are connected with 
personality problems of long standing. These psychoses, im- 
portant as they are, are not within the purview of today’s discus- 
sion. I will only say that psychiatry has effective weapons to 
combat them and the duration prognosis for involutional psychoses 
has improved notably in the last 20 years. 


Most men and women pass through middle life with little 
emotional difficulty beyond that normally due to the vicissitudes 
of daily living. The individuals who develop symptoms do so be- 
cause of a combination of stress and predisposition or vulner- 
ability because of faulty defense techniques and faulty values about 
what is essential and worthwhile. Sometimes personality charac- 
teristics which have been helpful in the past in attaining one’s goal 
become stumbling blocks later. 

In middle life there is ordinarily no marked impairment of 
ability. Some physical slowing is inevitable but there are com- 
pensatory factors at work which make up for fractional losses. 
It is not necessary to be concerned with the perfection of every 
part of our organism; it is the general adjustment and standard 
of performance that counts. We must, however, be prepared in 
middle life for possible traumatic experiences. We may be con- 
fronted by dispersal or loss of family members and close associates. 
There may be illness, business reversals, rebuffs, disappointments, 
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failure of promotion, loss of face in business or in the community. 
Things like this may occur at any period of life, of course, and 
one tends to take them in stride in younger years. In middle age 
they may seem more threatening, for time is on the move and 
reversals, it seems, are less easily retrieved. 


In the mild depression which accompanies any serious setback 
there sometimes arises a period of self-examination which may 
intensify the depression. The individual may ruminate over 
whether he can ever achieve certain essential objectives or whether 
he must settle for less. Or perhaps, though the objectives have 
been achieved, they seem empty of emotional satisfaction, and this 
is extremely important. We have struggled, fought, scraped, 
worked and saved and, now that we have attained our purpose, 
there is no satisfaction or spiritual return in it. The initial 
episode of depression is often related, it is thought, to loss of love 
objects. Certainly this seems to be true of a severe depression. 
The person’s own self is undoubtedly a love object, and loss of 
self-respect is a threat to the personality. For some people, to be 
aware of a decline of the self — and bodily involution is such a 
decline — is to feel impoverished. People inclined to depression 
have a dread of impoverishment. Many of the circumstances at- 
tending the appearance of depressions are keynoted by exactly 
this: impoverishment of relationships with people and material 
surroundings ; impoverishment of self-esteem; impoverishment of 
physical integrity, with impairment of sleep, appetite and weight. 


Mood disorders are probably the major hazard of the middle 
years. One may find, then, that one has paid a very high price 
along the way to the attainment of one’s objectives. One may 
have lost friends and even the meaningful relationships of family 
life. Or it may be depressing to find that there are no more 
worlds to conquer. William James said that the sovereign cause 
of melancholy is repletion; Nietzsche calls it “the melancholy of 
all things completed.” Occasionally a man in middle life will 
become depressed after having been promoted to the top position 
in his business or profession. Alone at this great height, he may 
become anxious, fearful of failure, and develop psychosomatic 
symptoms or depressive symptoms. Some men who make ex- 
cellent assistants and function well as long as there is an authori- 
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tative figure at the top to assume responsibility cannot adapt 
themselves to the role of top dog. They may not exhibit a severe 
reaction, but they will certainly have enough symptoms to take 
the pleasure out of the promotion. 


Whatever our line of endeavor, we bring our own personal haz- 
ards with us — our personality maladjustments, our instabilities of 
mood, our morbid drives and ambitions, our insecurities, our 
family, financial and related difficulties. Most people think these 
problems and insecurities arise because of their own particular 
position or familial situation; they do not realize that they are 
built in and they take them with them always. If one is an exe- 
cutive, one must cope with all these things, in addition to the 
strains of a demanding job. Perhaps one of the most stressful 
positions in the area of management is that of a head of a small 
business. Such a man is apt to be entirely alone with his respon- 
sibility, his conscience and his conflicts. Though he can put off 
unpleasant decisions, block out unpleasant thoughts and muddle 
through for a time, he may pay for it later, and not only ma- 
terially. He may pay in high anxiety and psychosomatic disorder. 
I suppose it is, as a cynic once remarked, that success is a fraud 
and by the time one is rich enough to sleep late, one is so old that 
he wakes up early. 


Man looks into the future and anxiety is a necessary ingredient 
of the human situation. It is difficult to transpose observations 
from experimental psychology to human behavior, but when situa- 
tions are contrived which seem to parallel the human situations, 
results in animals are very dramatic. In one such situation, two 
monkeys were kept together so that what happened to one hap- 
pened to the other. When a lever was pressed, both monkeys 
received food, but they also received a shock; when the lever was 
not pressed, neither food nor shock was forthcoming. When 
hunger became severe, one monkey would press the lever, both 
would be shocked and both ate. But only one monkey had access 
to the lever. At the end of some weeks, one monkey died of 
perforated ulcer. Was it the passive victim? Not at all; it was 
the executive monkey, the poor fellow who had to make the de- 
cisions. It has been said facetiously that there are four types of 
executives: the ulceroidal personality is the one who worries, 
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whereas the adenoidal one yells; the thyroid one rushes about, 
and the hemorrhoidal one just sits on the situation and waits for 
it to clear up. 


Anxiety builds up, particularly in the face of unfinished busi- 
ness, both past and present. It builds up in association with events 
to come, as when an important decision is to be made by oneself 
or someone else. Then there is an inflation of time; stress seems 
to grow and consequent anxiety spills over into areas unconnected 
with the particular problem. There is similar anxiety when the 
decision is internal and an important choice must be made. Here 
a predisposed individual can go into a true anxiety state, a depres- 
sion or physical symptom formation. Sometimes, in fact, the 
only possible solution for unsolved psychological conflicts is 
physical symptom formation. Again, these things occur at any 
stage of life but, obviously, the middle aged person is in a more 
vulnerable position. 


The more developed and flexible the social techniques of the 
individual, the better he is able to function. Present attitudes are 
based on previous experience with people important in one’s life 
and, where early experience has been traumatic, defense reactions 
against fear, guilt and anxiety develop that are difficult to over- 
come. The older one gets, the less readily does one change one’s 
ways of handling these emotions. No person is free from con- 
flicts, of course, and there will always be areas in which mistakes 
will be made. However, certain kinds of anxiety-driven behavior 
are especially prone to impair one’s effectiveness. Among them 
are the constant yearning for approval, the drive to demonstrate 
one’s superiority at all costs, over-authoritative or over-agreeable 
behavior based on insecurity, and displaced aggressions. 


It is an American concept that everybody is alike — all shall be 
equal and all shall have prizes. Certainly the striving for prestige 
is a universal human foible. But many people strive for goals 
which are out of their reach and fail to use their energy in the 
most productive way, adapting to reality. They may expend their 
energy in overwork, to the neglect of essential relaxation and 
peaceful contemplation. This is dangerous in middle age when one 
has passed the summit of one’s physical powers and physical 
changes incident to advancing years are under way. Men in 
middle life need to take good care of themselves to keep mentally 
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and physically fit. Many of the illnesses that occur at this period 
are stress disorders, illnesses in which emotional factors seem to 
play a significant part, both as precipitants and as aggravating 
forces. Among these are coronary heart disease, certain gastroin- 
testinal disorders, and hypertension. 


No need for me to tell you about coronary heart disease — 
you know it much better than I and it probably is the bane of your 
existence. It is a predominantly male disorder and, though con- 
fined to no one occupational class, it occurs with special frequency 
in professional workers and management groups. It is character- 
istic of people with heart disease that they are hard workers, 
driving themselves unmercifully, proud of it, and feeling guilty if 
they do not. Thus, they are the victims of their own attitudes and 
values and strong drives. Similarly, ulcers are a price paid by 
some people for a way of life. While it is as dangerous for me to 
comment on the ulcer personality in a group of today’s doctors as 
it was tics in a group of neurologists in the old days, yet there is 
some evidence that the ulcerous personality is torn between a 
craving for dependence and a compulsion for self-assertion. On 
the surface they appear ambitious, have a tendency to refuse help, 
to assume unnecessary burdens and to reach out for responsibility. 
Yet, beneath it all, their dependent needs continue to assert them- 
selves ; anxiety grows and, as it produces the inevitable prepara- 
tions for fight or flight that accompany anxiety, stress falls on the 
weak target organ, with ulcer formation. Other disturbances may 
also occur in the digestive tract in people of this type who can 
accept neither the dependent nor the independent role in life. 
Obesity, itself, has emotional components, and I need not tell you 
the hazards of obesity in middle age. Other degenerative diseases, 
including hypertension, have emotional determinants which are 
often outside of awareness and medical help may be needed to cope 
with them. 


The Less Severe Reactions 


It is the individuals with the less severe reactions, the neuroses 
and the mild and moderate depressions, whom we wish to empha- 
size here, for they are seen first by the general practitioner or the 
internist, if and when they seek medical help. These men do not 
come to the physician complaining of depression of spirits, nor do 
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they give the appearance of despondency. There is no agitation 
and no retardation. Their symptoms may be vague, manifold and 
ill defined or, on the other hand, the only complaint may be: “I 
just don’t feel good.” Occasionally, the clinical picture may be a 
little more obvious and they may complain of fatigue, insomnia, 
loss of interest in work, family and friends, or even widespread 
aches and pains. Early morning awakening is a frequent com- 
plaint and this phenomenon aggravates the other symptoms. There 
may be irritability and diminished sexual drive (this latter fact 
only elicited by careful questioning) and, for the man whose 
active career has meant everything to him or who has made youth, 
vigor and success protective devices against anxiety, a disturbing 
feeling of insecurity is aroused as these symptoms become pro- 
longed and accentuated. 


Sometimes the only symptoms displayed by these men are 
peevishness, complaining, irritability, restlessness and a tendency 
toward useless overactivity. Symptoms referrable to various bodily 
systems may appear and tachycardia, gastrointestinal symptoms 
and urinary frequency become common. These symptoms are 
frequently interpreted by the patient to indicate the presence of 
serious underlying physical disease and these are the symptoms 
which bring him to the doctor, rather than the emotional problems 
which cause them. 


At times, the first evidence of trouble will be the discovery 
that the patient is becoming more dependent upon alcohol, for it 
offers temporary relief to the harassed. Another group may seek 
female companionship outside the home in an effort to find under- 
standing, sympathy and proof of virility. Another group responds 
with hypochondriacal symptoms and a fixation upon various 
organs or systems. Sometimes the individual may demonstrate all 
three types of reaction. Obviously, the potentialities for trouble 
here are manifold and the need for the services of the astute 
practitioner is clear. 


Here, undoubtedly, in this group are to be placed many of the 
men who are thoroughly dissatisfied and unhappy in their profes- 
sions, their jobs, their specialties, their health, their homes, their 
relationships and their accomplishments. The tendency arises to 
speculate whether another job might not bring the satisfaction 
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sought for or, if the victim be a physician, whether another 
specialty might not be the answer. Even worse, the idea might 
arise whether he would not be better with another marital partner, 
someone who appreciates him more. Actually, however, these 
manifestations are only evidence of the individual’s dissatisfaction, 
seeking a new outlet with the hope that this will be the answer to 
his problems. 


If the physician recognizes what is happening, he can prevent 
a man with this syndrome from making a drastic change of 
employment or marital status while he is passing through this 
difficult period and is incapable of objective judgment. Should 
these conditions be unrecognized and should the symptoms of this 
unhappiness be acted out and a major change in business, profes- 
sional or family life be made, the last state of the individual not 
infrequently is worse than the first. Sometimes, when the change 
is made and the rebellious spirit finds a new person who really 
understands and appreciates him, the marriage is not of long dura- 
tion before a visit is made to the doctor with the complaint of 
failure of potentia. 


There are a few other major problems of the male in middle 
life which ought to be mentioned briefly. The fear of waning 
masculinity has already been mentioned. Actually, if this does 
occur, it is usually due to psychological rather than physiological 
causes and cannot be expected to respond to pills or injections, as 
some people think. The anticipation of old age and retirement may 
also be a source of stress. To many people growing old means 
dependence upon others, loss of privilege, loss of respect, impover- 
ishment, with the resulting depressive reaction which I have al- 
ready mentioned. The fact that in many instances we must retire 
at 65 —and that this is getting uncomfortably close — occasions 
anxiety, depression and despair. Finally, to find in the fifties that 
neither one’s job, one’s profession, one’s activities, nor one’s wife, 
nor anything which has accompanied one on life’s journey is what 
one really wants, now is a real danger sign. Most of these diffi- 
culties, which we encounter, lie in the realm of personality rela- 
tionships and the need for adaptations and adjustment to the 
changing conditions called for in middle and later life. To lose 
one’s elasticity and one’s ability to meet changing situations is 
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costly. Subjectively speaking, middle age can be as brief or as 
long as we care to make it. It is certainly true, as Shakespeare 
put it, that time travels in divers paces with divers persons. It all 
depends upon one’s way of perceiving, experiencing, doing and 
contriving. He who enjoys what he perceives, experiences, does 
and contrives is less a slave of time and circumstances than he 
who drags out empty years in boredom and discontent, or, indeed, 
than he who never has enough time to do anything. There is a 
rushing, driven sort of behavior that casts serenity quite away. 
It is important to strike a common sense balance between all 
things. One of my colleagues, Harold Wolff, has put the matter 
very well in his book, STRESS AND DISEASE: 


“A considerable proportion of man’s illnesses is a function 
of his goals, his methods of attaining them and the conflicts 
they engender. . . There are many things more important 
than comfort and a few even more important than health. 
But a man should realize what his actions and goals are cost- 
ing him. Then, if he chooses, he may pay for them in pain 
and disease. Often he will decide that his values are poor, . 
that he has been confused, and thence change his direction 
and his pace.” 


PRESIDENT BARKER — Thank you, Dr. Braceland, for that most 
interesting and thought-provoking address. Dr. Braceland has 
kindly offered to answer any questions that may be raised from the 
audience. Are there any questions? If there are, I wish you would 
please stand, give your name and the name of your company, so 
that we may have them for the record. 


Dr. BRACELAND — While you’re thinking up a question, I must 
tell you of the meeting of atomic scientists up in one of the hotels 
in New England. One of the scientists was stuck. He went down 
to the hotel desk and said to the boy at the desk, “Do you have an 
Encyclopedia Britannica in the house, son?” The boy said, “No, 
sir, but what is it you would like to know?” I don’t want to appear 
in that guise, but if I am able to answer your question, I will, if 
it is kept simple. 


I wanted to tell you, too, beforehand, about another psychiatrist. 
I knew this fellow very well. He was complaining to me that he 
had been lecturing to some patients in a mental hospital in the 
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Midwest, and said that in the middle of his lecture, some man in 
the room yelled out, “You’re awful.” He stopped, and then he 
went on, nonplused. A little bit later, this fellow got up and made 
that unfortunate noise called a cheer from the Bronx, and said, 
“You're lousy.” The psychiatrist said to the superintendent, “Shall 
I go on?” and the superintendent said, “Oh, yes, keep going. That 
fellow has been here for twenty years and we’ve just lately been 
giving him Serpasil, and that’s the first sensible thing he has 
said.” 


Well, I don’t see any questions, Dr. Barker. 


PRESIDENT BARKER— Thank you very much. I just want to 
remind you again this morning, as I pointed out yesterday, that 
we have put questionnaires on the seats. If you would prefer to 
write out your question, please do so and pass it to the end of the 
aisle; we will see that it is picked up at the end of each address. 


Our next speaker is the one hundred and twelfth physician to 
serve as President of the American Medical Association. He 
obtained his BS at the University of Wisconsin and his MD at 
Columbia. He now operates the Gundersen Clinic in La Crosse, 
Wisconsin, with three of his physician brothers. Two other 
physician brothers are practicing in Boston and Hanover, New 
Hampshire, respectively. Like his father and his brothers, he has 
been active in state and national medical affairs throughout his 
practice. 


He was President of the State Medical Society of Wisconsin 
for the year 1941-2, and served on a number of the Society’s 
committees and as Speaker of its House of Delegates for about 
five years. He was a member of the AMA House of Delegates in 
1937 and 1938, and he was elected to the AMA Board of Trustees 
in 1948, serving in various capacities ever since. He became 
Chairman of the Board in June 1955. 


Dr. Gundersen’s keen interest in hospital affairs and the 
quality of hospital service led to his election as the first Chairman 
of the Joint Commission on Accreditation of Hospitals when it 
was formed in 1951. He served in that capacity until 1953. 


Dr. Gundersen is a Diplomate of the American Board of 
Surgery, a Fellow of the American College of Surgeons and the 
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International College of Surgeons, and a member of the Council 
of the World Medical Association. 


We are indeed honored to have with us the President of the 
American Medical Association, Dr. Gunnar Gundersen, who will 
speak to us on the subject, “Socio-Economic Medicine.” 








SOCIO-ECONOMIC MEDICINE 


GUNNAR GUNDERSEN, M.D. 
President 
American Medical Association 


I sincerely appreciate the invitation of the Association of Life 
Insurance Medical Directors of America to be here today. 
Whether I am actually the person who should be talking to you, I 
am not so sure, particularly after that stimulating address or 
discussion which you have just heard from Dr. Braceland. 


Not long ago, I found myself in a similar situation, speaking 
before a professional association like this. After I had completed 
what I had to say, the Executive Secretary approached me with a 
check. Well, as I usually do, I politely refused, and asked him to 
devote it to some charitable purpose. My chief interest in charity 
at the present time is in the field of medical education, and I have 
had some of these checks, fortunately, turned over to the American 
Medical Education Foundation. I might put in a plug for that 
group now, because medical education actually needs support. 


Well, I told this gentleman, “Would you give it to some chari- 
table organization,” and he asked, “Would you mind if we added 
it to our special fund?” 

“Not at all,” I replied. “What is this special fund for?” 

“Well, it’s to enable us to get better lecturers next year.” 


In a way, I suppose, the special fund was that group’s insurance 
against poor speakers. 

This morning, the American Medical Association has not en- 
sured you of the finest oration from me, and it has not insured 
me against the brickbats that might result from any remarks I 
might make here today. But I do want to assure you that what I 
will say is sincere and, I hope, appropriate for this occasion. 


Because of my activities in the House of Delegates and on the 
Board of Trustees of the American Medical Association, I think I 
have become fairly well acquainted with your Association and the 
insurance industry, which, I am happy to see, is being drawn closer 
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together all along the line. It has been particularly gratifying to 
me to have participated in this increasing and excellent liaison 
between the insurance industry and the American Medical Associa- 
tion. 


Only a month ago, I had the pleasure of attending the second 
meeting of insurance company presidents, some of their medical 
directors, and other top insurance company personnel, and the 
officers and the trustees of the American Medical Association. 
The two sessions have been held to hash — not to clash — over 
medical and insurance problems and to provide each group with an 
understanding of the issues which we face separately and jointly. 


It is also my pleasure to disclose to you that the AMA has 
established a new Committee on Insurance and Prepayment Plans. 
The organization meeting of this group was held only a few weeks 
ago. We hope that the Committee will expand the working liaison 
between all insurance groups through the mechanism of the Health 
Insurance Council, of which your organization is a member asso- 
ciation. 

This new Committee will combine and enlarge upon the work 
of two previous committees — the Committee on Prepayment and 
Medical-Hospital Service and the Committee on Relations with 
Lay-sponsored Voluntary Health Plans. This Committee will deal 
with all problems involving physicians and coverage provided by 
private insurance companies, by the “Blues,” that is, the Blue 
Shield and Blue Cross plans, of the straight indemnity type, 
medical society plans with “service” features, Blue Cross plans 
with “service” features, and cooperatives providing medical-hos- 
pital benefits. 

There is little doubt but what the No. 1 problem now facing the 
medical profession and the insurance industry is that of the aging 
population. I think we are all agreed on that. There is an immedi- 
ate necessity of finding a thousand and one answers to a thousand 
and one problems involving our present and future senior citizens. 

Dr. Braceland has mentioned that, for some of us, time is 
getting to be uncomfortably close. I have long felt that by this 
time our nation should be in a new era of enlightenment concern- 
ing aging. Instead it is only on the threshold of that era. 


While we live in an enlightened age — at least, we like to think 
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we do — the attitude of most Americans still is that an individual 
at 65 has reached retirement age and that he is supposed to 
vegetate. I think that our statesmen have declared that for us, so 
that, unfortunately, we have begun more or less to accept it as 
the truth. 


I believe that this public attitude has got to be changed. The 
65-year-old person must not be arbitrarily sent out to pasture for 
the remainder of his days. At home, we speak facetiously of a 
man being ready for the fox farm, and there is probably just as 
much truth to that. We must develop a new public outlook on 
aging; we must demonstrate that men and women past 65 are and 
can be extremely healthy individuals, extremely productive workers, 
and extremely useful citizens in the community. 


Statistics are available to prove these things. For example, 50 
per cent of the American men between 65 and 70 are working 
today; 40 per cent of the American men between the ages of 70 
and 75 are gainfully employed. In medicine, for instance, four out 
of five physicians over 65 are practicing medicine or are employed 
in a medical capacity, and I believe that is one reason why the 
official family of the AMA, at least, has been adamantly opposed 
to inclusion of physicians under the provisions of the Social 
Security Act, because very few doctors actually retire. So you are 
really being taxed for a system under which you may never choose 
to exercise your rights, and, basically, it just becomes another form 
of taxation. I think that is one feature that is relatively little 
understood. 


As Medical Directors, you know that there are a good many 
persons of 65 who are just as fit as most 50-year-olds. For 
instance, certainly, you realize that today’s 65-year-old individual 
is far better off than the 50-year-old individual of a few decades 
ago. 

But you know as well as I do that the challenges of, by and for 
the aging group have been ignored for the most part until 
recently. Perhaps, all of us have been guilty to some extent in 
fostering this idea that life after 65 is an inactive period, a sort 
of sugaring-off period before death, and that senior citizens must 
be spoonfed, preferably by government, in their so-called declining 
years. 
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This, to me, is unrealistic, impractical, and, I believe, negative 
thinking. Life after 65 should be a wonderful age, with the senior 
citizens contributing their experience and potential to the benefit 
of themselves and to society. I am convinced that most older 
people believe this and are trying to establish a positive outlook 
for their lives in later years. 


Thus, the medical profession, the insurance industry, employers, 
the government, the community, young people and middle-aged 
citizens must meet the challenge of creating a realistic approach 
toward this growing problem. These groups must carry out their 
respective responsibilities, solving the social, economic, and health 
problems that arise in old age. 


For several years, the American Medical Association has had 
its Committee on Aging devoting its full time to ascertaining the 
health needs of the aged. The health insurance companies them- 
selves formed the Health Insurance Association of America two 
years ago, to step up their important contribution to the financing 
of medical care. The companies are now engaged in intensive 
studies designed to create new types of coverage tailored to meet 
the needs of the aged ill. Pre-retirement financing of health insur- 
ance policies with paidup status at 65 years of age, use of life 
insurance after 65 to pay for health care — there is a big campaign 
in my area of the country now by one of your companies to cover 
that particular group. How good it is, I am not prepared to say 
but, at least, it is a start in the right direction — the application of 
deductibles and co-insurance to permit coverage of costly illnesses 
at a low premium rate, and many other approaches will soon help 
spread insurance to an ever-increasing degree among the aged. 


To provide better coordination and stronger and swifter action 
in the area of aging and to promote an energetic, imaginative pro- 
gram, a Joint Council to Improve the Health Care of the Aged 
has been founded. This is an actively going concern at the present 
time. The AMA is a charter member, along with other of our 
allies —the American Hospital Association (which has a real 
interest in this), the American Dental Association, and the Ameri- 
can Nursing Home Association. There undoubtedly are others 
whose support should be enlisted in this program, but these are 
the four original sponsoring groups. 
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One of the prime objectives, of course, is to increase the 
availability of improved voluntary health insurance coverage for 
this older age group. Here, the Joint Council to Improve the 
Health Care of the Aged is to increase the availability of voluntary 
health insurance coverage for these older people. Now, this Joint 
Council is going to need all the help available from the insurance 
industry. I can assure you of that. While I may be optimistic, I 
am confident that prepayment and insurance contracts in the near 
future will do most of these things — which you may think now 
are visionary, but I am going to throw them out, anyway, to see 
what you think about them: 


First of all, I think that it is going to make more realistic age 
restrictions, or eliminate them entirely; for instance, not just fix 
an arbitrary age limit. 


Secondly, continue protection for those leaving insured groups, 
and for surviving spouses and children. 


Thirdly, place coverage on a permanent rather than a term basis. 
Then, fourthly, eliminate cancellations based on age. 


And, last, have paidup policies provide protection in retirement 
years from premiums paid during working years. 


As you know, there is an urgency involving this matter of 
sound, reasonably priced voluntary insurance for the aged. The 
consequences of delay in this field and inaction, I believe, will be 
serious, if not totally disastrous. 


I am sure you are all aware that the forces which are supporting 
big government intervention in the health-care field have plans for 
medical control and the financing of a medical and hospital system 
for the aged. There can be no question about that. Their best- 
known proposal, namely, the Forand Bill, would make the Social 
Security system responsible for providing a wide spectrum of 
hospital and medical benefits for OASDI beneficiaries. The 
measure was introduced in the last session of Congress. 


Now, there is little doubt that similar legislation will be intro- 
duced in the next Congress, although there may be a change in the 
strategy which will be employed to see that this legislation is 
successfully passed. Present information indicates that the propo- 
nents may eliminate, say, medical and surgical in-hospital benefits 








sere 





OOO Rms 





SOCIO-ECONOMIC MEDICINE 55 


and may seek only hospital care for OASDI beneficiaries. 


This is an obvious attempt to seek national compulsory health 
insurance in a bit-by-bit fashion instead of the chunk-by-chunk 
method or the one-stroke way. As you know, a complete national 
compulsory health insurance program was first sought in one all- 
inclusive legislative measure a decade ago. When that failed, by 
frontal attack, the proponents began seeking their ends in a sort 
of piecemeal manner. 


Now, they have publicly announced their intent to break up 
the pieces into small bits, as in the case of the Forand Bill, taking 
one small section of the population, and hoping that, within a 
few years, say, enough bits of legislation will be passed to make 
up one total piece. 


Unfortunately, the tendency of some opponents of national 
compulsory health insurance may be to accept a bit of legislation 
here or there, with the hope of appeasing the opposition or of 
satisfying a particular financial problem for themselves. Let’s 
not be duped into believing that one small legislative measure will 
quench the thirst of the proponents of a comprehensive and com- 
pulsory health program. The enactment of a portion of a Forand- 
type proposal will lead quickly to the passage of other portions 
and inevitably to full socialization of all medical care. I believe 
that has been the history. 


I feel that we must not only answer the pressure for the enact- 
ment of Forand-type measures with sound arguments, but we 
must also bestir ourselves now and aggressively seek voluntary 
programs to solve the health-care needs of the aged within the 
pocketbook capacity of the senior citizen group. 


We cannot ask ourselves, what is the other fellow doing in 
the field of insurance for the aged? I think that we must ask, 
where does my company stand? What are we doing to meet the 
challenge in this problem of the aging? 


I believe this is the time for action, for in two years it may 
be too late for the private practice of medicine and the system 
of voluntary personal insurance. 


I believe we can predict that, if such Forand-type legislation 
is enacted, the following developments can be expected to occur: 
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First, profound changes in the doctor-patient relationship, 
with a certain loss of confidence and mutual respect between the 
two parties, arising from third-party mechanism. 


Secondly, there will be an expansion of medical-hospital bene- 
fits to all persons under the OASDI system and not just a fraction 
of them. 


Thirdly, I think that higher costs can be anticipated as happens 
whenever government goes into this. I think that the National 
Health Act in Britain has finally resulted in a cost two or three 
times more than the original estimators of the cost thought it was 
going to be. 


Fourthly, there will be overutilization of hospital and medical 
facilities. I believe we witnessed that in the Veterans Administra- 
tion care, where their record of hospitalization is up three and 
four times what it is in private installations. 


Fifthly, the destruction of the voluntary health insurance 
industry. 


Sixthly, the promulgation of standards of health care and of 
levels of compensation to cover doctors, hospitals, nurses, and 
ancillary professional groups. 


No thoughtful, conscientious leader in this country would want 
any of these things to happen, but I am convinced that they will 
happen if the voluntary system for security is replaced with 
compulsory government programs. 


The insurance industry has the know-how to insure the health- 
care costs of the aged as well as every other type of American. 
The medical profession has the talent, I believe, to help in identify- 
ing and analyzing the health needs of the aged, to develop pro- 
grams to foster the best possible health care for the aged, to 
encourage the expansion and improvement of health-care facilities, 
and to expand the development of community health services. 

Let us each do our share — more than our share — to see that 
concrete, positive actions are taken in behalf of providing the best 
possible health care for the aged, at a cost that they can reasonably 
afford. 


We must remember, of course, that federal legislation is not 
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the only threat to the medical profession and to the voluntary 
health insurance system. Prices, for instance, beyond the reach 
of the American people can ruin voluntary insurance and can 
also imperil the private practice of medicine. 


On the matter of costs, perhaps, none of us has been entirely 
blameless, and I include the doctors, the hospitals, the insurers, 
and the patients. The water that has passed over the dam cannot 
be retrieved, so, perhaps, it would be best to admit our share of 
the past guilt, then put it aside and proceed to face up to our in- 
dividual responsibilities, to see that the system of voluntary health 
insurance works in the best possible manner. I think that this is 
a cooperative venture. 


Now and in the future, doctors must especially guard against 
the abuses, say, of overprescription, overutilization, and over- 
charging, simply because the patient happens to have insurance 
protection. I think that we can do a tremendous educational job 
in that field. 


And it is doubly important that physicians do not surrender to 
those who pressure and badger medicine for the satisfaction of 
selfish desires. For example, in the dynamic and flourishing 
health and disability insurance field, many persons request hos- 
pitalization and certification of disability which cannot be justified 
medically. As a practicing physician, I see this almost daily. 
These persons are tempted to seek unauthorized benefits and 
extensions of their disability coverage because of the financial 
savings involved at the expense of the insurer. The amazing thing 
is how patients often have no conscience whatever, when it comes 
to bilking an insurance company. I, as a doctor, have almost 
daily to tell people, “You don’t want me to perjure myself so 
you can collect five or ten dollars,” and so on. I think that all 
of us have experienced this. Many have no conscience whatever, 
when it comes to this matter. 


In this area, an unthoughtful or selfish segment of the popula- 
tion is seeking to get a free ride at the cost of someone else. I 
believe that no ethical medical practitioner should certify, for 
whatever reason, unnecessary hospitalization or disability which 
cannot be justified. 
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The American Medical Association has officially taken cogni- 
zance of the fact that insurance creates no new wealth; further, 
that to use insurance as an excuse to revise professional fees 
upward is but to contribute to the defeat of its purpose. 


This statement and other pertinent remarks have been adopted 
by the House of Delegates of the American Medical Association 
in a report of the Council on Medical Service under the captions, 
“Major Hospital and Medical Expense Insurance” and “Insurance 
Abuses.” However, when and where there are instances of 
abuses or professional incompetence by doctors, the medical pro- 
fession, I believe, must be willing and ready to discipline its own 
members, and I am convinced that our profession can and will 
deal firmly and fairly with the small percentage of doctors who 
do not abide by accepted medical practices. 


I am satisfied and I believe firmly that evil-doers are a relatively 
small per cent; that the great majority of doctors, at least in my 
area and, I believe, elsewhere in the country, are conscientiously 
and seriously trying to do a good job and an honest job. But 
there are these occasional evil-doers who have to be dealt with, 
and I think that there are mechanisms within our own county 
societies to do that, if we just exercise that right and duty. 


As insurers, I believe that your companies can write contracts 
that will discourage extravagance and overutilization. Certainly, 
in contracts, there should be no encouragement of the insured 
to seek, or his doctor to allow, more treatment than the insured 
person’s condition warrants. 


The public must also begin to realize that an individual not 
only has a responsibility to guard his own health, but also must 
not abuse the voluntary system that provides health services. 
Neglect of one’s health or abuse of the system is certain to raise 
the cost of insurance. Of that, there can be no doubt. You know 
as well as I that as costs go up, the proponents of national com- 
pulsory insurance schemes renew their chant that the voluntary 
way cannot work and only big government can do the job. 


Thus, doctors, the insurance business, and the patients must 
cooperate in holding the line on health-care costs. Failure on 
the part of any one of the group to assume its share of the re- 

















SOCIO-ECONOMIC MEDICINE 59 


sponsibility can be disastrous all the way along the line. 


Likewise, I believe that medicine, the insurance industry, and 
patients should support wholeheartedly the struggle to uphold 
the fundamental principle of free choice of physician by the 
patient. In medical care and in the free enterprise system, the 
freedom to choose is fundamental and essential. 


For medicine, free choice has meant the challenge of the open 
market, the incentive of competitive selection, the chance to 
succeed or fail based on the judgments of many individual con- 
sumers, and the opportunity to develop a relationship with the 
patient which is undisturbed by outside forces of uncertain 
motivation. 


For the patient, free choice has meant the privilege of personal 
selection in an area affecting his life and health. It has meant 
the right to change physicians. It has meant control of the services 
by the one who receives and pays for the service. It is entirely 
in keeping with our American free enterprise system. 


In recent years, however, certain third parties have moved 
away from this fundamental principle of free choice. They have 
arbitrarily selected physicians for their members, and they have 
required members to use their physicians exclusively, or pay for 
the services of another physician. If this idea grows in our nation, 
it is obvious that the profession of medicine and the patients 
themselves will become captives of third parties — some of them 
may be insurers, the government, organized labor, or other groups 
—and once this happens, can the domination of medicine by 
government be far behind? Indeed, can a totalitarian welfare 
state be far behind? 


Medicine is gratified that its experience with private insurers 
in financing health-care costs shows that there need not be con- 
trols over medical practice or the doctor-patient relationship, and 
that there need be no loss of freedom for patient or doctor. 


There have been areas of disagreement, of course. For example, 
doctors’ fees have been a subject of some discussion by you 
people in the insurance industry. I assure you, however, that 
the profession is aware of this problem. Much experimentation 
with advisory fee lists already has been conducted for the purpose 
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of guiding the physician in his practice. Furthermore, physicians 
in some county and state medical societies have experimented with 
some kinds of fee schedules, professional service index, or relative 
value schedules. They are perfectly free to test such devices, 
and I certainly don’t know of anyone more capable of developing 
satisfactory fee schedules than the doctors themselves. 


When and where fees are a problem, medicine must simply 
face up to it. Nothing can be accomplished by running for cover 
every time this subject is mentioned. 


In this area, I believe that medical directors can be extremely 
helpful to the medical profession at the local, state, and national 
level. Because of your unique position in medicine and the insur- 
ance business, you are certain to have ideas on fees. These ideas 
should be heard by your medical societies. Certainly, organized 
medicine needs all the idea power it can get to resolve any issue 
arising in the area of fees. 


Undoubtedly, you have heard it said before that medicine and 
the insurance industry cannot survive as free institutions with- 
out each other. Nevertheless, it bears repeating, for neither one 
can succeed nor survive alone. I believe that as long as competent 
medical care is rendered by physicians at a cost which patients 
can afford, and as long as insurance policies are tailored to 
finance needed benefits at the lowest premium consistent with a 
reasonable profit, we can maintain and better this voluntary 
system in the health-care field. In addition, we can ward off, 
successfully, any government inroads into the free enterprise 
system of insurance and the private practice of medicine. 


So much for my final statement to this group. I want to tell 
you that it has been a very great honor and privilege for me to 
bring to this meeting the greetings of the American Medical 
Association, its general officers and Board of Trustees. If I 
have in any degree quickened your interest in the challenge which 
confronts the medical profession throughout our country and 
encouraged your desire to strengthen, in any way you can, our 
parent organization, the American Medical Association, to meet 
this challenge, then I shall certainly feel that the time we have 
spent together has not been in vain. 
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I am happy to salute this organization and to express the hope 
that in the years and in the days that lie ahead, your Society will 
continue to enjoy the confidence and the respect of the public 
whom you serve and have served with such fidelity, and to whom 
your own lives are dedicated, in the finest traditions of our noble 
profession. 


PRESIDENT BARKER — Thank you, Dr. Gundersen. Dr. Gunder- 
sen, from his vantage point, the focal point, we might say, of 
medicine’s problems, has brought us a splendid presentation of 
the AMA position with respect to the conflicting interests and 
situations that are currently troubling, not only organized medicine, 
but also the insurance industry which we represent and which, of 
course, is of so much concern to all our people. 


As I advised many of you, we planned to have a panel of electro- 
cardiographic experts to discuss problem electrocardiograms, and 
asked you to send us two or three cardiograms, or a series of 
cardiograms, which you thought presented some underwriting 
problem. We took this approach so that we would be in a position 
to know where the main problems existed, and because we hoped 
to generate more interest in the program. 


The results of this appeal far exceeded our expectations. They 
also pointed up the fact that the evaluation of electrocardiograms, 
showing some deviation from the normal, constitutes by far the 
biggest problem in life underwriting today. We received 142 sets 
of tracings, with a total of 428 cardiograms, from 62 companies. 


At this point, I want to acknowledge the splendid job done 
by my associate, Dr. Lyon Earle. He reviewed all these cases, 
selected the ones to be discussed, and prepared the material 
for the panel. 


We have assembled a group of recognized experts, and I 
now want to turn the program over to the Moderator, Dr. Charles 
E. Kiessling, Associate Medical Director of the Prudential Insur- 
ance Company of America. 








PANEL DISCUSSION 
PROBLEM ELECTROCARDIOGRAMS 


Cartes E. Kresstinc, M.D., Moderator 
The Prudential Insurance Company of America 


MopERATOR Kiesstinc—I hope that what we have to say 
will prove informative but, if it isn’t informative, it might be 
entertaining; and if it is not entertaining, it might be amusing. 


Over at the far end, on your left, we have Dr. Donald H. 
Woodhouse of the Sun Life Assurance Company of Montreal, 
Canada. He, like the other members of the panel, will not tell 
you what they do up there in Canada with these electrocardio- 
graphic abnormalities, but he will tell you what he, Donald 
Woodhouse, does with these electrocardiographic abnormalities at 
the present time, as of today. 


Then, we have Dr. Murray F. Bell, the fellow who gives you 
so much trouble when you compete with New York Life. 


On Dr. Bell’s left, we have Dr. George P. Robb of the 
Metropolitan. George has probably seen more electrocardiographic 
exercise tests than all of us put together have seen. 


And then, we have Dr. Paul H. Langner, Jr., of the Provident 
Mutual, the scientist from Philadelphia. 


These men have been billed as experts. If you mean by 
“expert” an individual who knows all the answers about a subject, 
then I’m sure these men will disclaim being experts. However, 
if, by an expert, you mean a man who has given considerable 
thought to a subject and has a wide experience, then these men 
are experts. By the same definition, there are experts out there 
among you in the audience. 


We have 18 cases. The cases are numbered in the upper left- 
hand corner, and also the sex and age of the individual are 
designated. To simplify the problem, we are assuming that the 
physical examinations are all normal; that the histories are 
negative; that the electrocardiogram was taken because of an 
application and, in those cases where more than one tracing is 
presented, they were obtained from the attending physician, and 
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the electrocardiographic tracings were taken as part of a routine 
physical examination. 


Question sheets are available. We request that you make your 
question short, pass them to the outside aisle, where they will be 
collected. After a very brief intermission at the end of the 
eighteenth slide, we will collect the questions and run through 
those slides again on which there are questions. 


The first case (Fig. 1) is a male, aged 35, who showed an 


isolated abnormality —the flat T wave in the AVF. Murray, 
what do you think about this? 
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Fig. 1. Male, age 35, showing abnormal T wave in AVF and Ve. 


Dr. Bett—I would give this case standard. I have seen 
these very frequently in young, apparently healthy people, with 
vertical hearts. It is a question of how to explain a flat T 
wave in AVF with such a good-sized QRS, but there have been 
some explanations offered. One of them is that if there is 
a forward tipping of the cardiac apex, so that, theoretically, the 
AVF lead faces the back surface of the heart, you can easily 
elicit such a normal complex from the region of transition between 
the auricle and the ventricle on the posterior surface of the heart. 


Dr. Master, I think, has mapped out the posterior surface 
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with esophogeal electrodes, and shown that the transitional zone 
between the type of QRS complex you get in the portion of 
the heart facing the auricle, and the upright QRS as you see 
here facing the ventricle, need not necessarily be at exactly 
the same point that the T wave undergoes the transition in the 
respective zones. He has tapped a number of such T waves on 
healthy individuals who have continued to remain healthy. 


MopberaTor KiEssLInG — This man is 35 years of age, Murray. 
Perhaps you remember, several years ago, Prudential made a 
very extensive study on individuals who show disproportionately 
low T waves in various leads, and we got an increased mortality 
from these individuals. The group that we studied were all males, 
40 years of age and over. With that as a warning, suppose this 
man had been 55 years old; how would you evaluate that T wave? 


Dr. Bett — At 55, I think, I might have had some slight 
reservation and, perhaps, given a very small rating, in order to 
cover those few in whom this might be reflecting some abnormal- 
ity. But I still would be quite optimistic about it. 


MoperRAToR KiEssLincG — George Robb, would you express an 
opinion on this, please? 

Dr. Ross — I think, at this age, I agree with Dr. Bell’s opinion. 
At 35, there almost certainly is a normal tracing, with the low T 
wave, cause unknown, at present in AVF. At older ages, I would 
give a small rating. 


MopERATOR KIESSLING — At the Prudential, we would let this 
go by because the individual is under age 40, but, in the upper 
age groups, we think that a thing like this is abnormal; it is an 
abnormal tracing. What it means, we don’t know, but we think 
that it is associated with an increased mortality. 


Dr. LANGNER — May I make a comment? I agree with every- 
thing that has been said, but I wouldn’t rate him at an older age 
if I could get a double Master’s test and it proved negative. 


MopDERATOR KiEssLiInG — A double Master’s would be a favor- 
able finding, and you would give him credit for that? 


Dr. LANGNER — Yes. 
MopErRATOR KIESSLING — This is a male, age 37, who showed 
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normally low T waves in lead I, abnormally low T waves in AVL, 
and abnormally low T waves in Vg (Fig. 2). Murray, I'll ask 
your opinion again on this one. 


























Fig. 2. Male, age 37, showing abnormal T waves in left precordials. 

Dr. Bett — These T waves certainly are low for a rather 
young individual, in whom you should expect no problenis in the 
amplitude of T waves. However, we have seen a rather astonish- 
ing number of nonspecific changes which occur in apparently 
healthy ‘people, without any cause, and, frequently, when we repeat 
these tracings in a fasting state, we get remarkable returns to a 
normal pattern. 

A theoretical explanation of this has been raised in the post- 
prandial potassium shift, which is supposed to produce a non- 
specific change in T waves, particularly lowering or flattening, 
sometimes even in shallow inversion. 


In a good-sized case such as this, I see no harm in studying 
it further. We would not infrequently take this approach. We 
would have the doctor, who is to perform the further electro- 
cardiographic study, recheck and prod this individual regarding 
any history and, if negative, and with this individual in a fasting 
state, repeat the tracing; then, if normal, proceed with a double 
Master’s test. If all of this is unequivocally normal, at the risk, 
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again, of being an optimist, we would ignore this. On the other 
hand, if this reappeared in the fasting state, I would then rate 
moderately, probably in the area of 200 per cent mortality. 


Moperator KigessLinc — You would go that high — plus 200? 
Dr. Bett — That would be plus 100 deficit — total 200 per cent. 


MopDERATOR KiESSLING — Donald Woodhouse, what have you 
got to say about this? 


Dr. WoopHouse — Well, I agree that this may be a post- 
prandial state. A year or so ago, I had occasion to run forty or 
fifty electrocardiograms on people before and after the administra- 
tion of 100 grams of glucose, and we came to the conclusion that, 
although these postprandial T waves do occur, they were much 
more exaggerated in the people who had an abnormal myocardium. 
This is what you would expect, because the abnormal myocardium 
usually has lost potassium and then becomes somewhat more 
sensitive to glucose, if, in truth, these changes are due to potassium 
shift. 

Nevertheless, I agree with Dr. Bell that this pattern when 
found in the fasting state can be quite normal. If the double 
Master’s two-step test was normal, I would take him at standard 
rates. My original estimate that this was a modest rating was 
not based upon these extra tests. I may say that I have seen a 
tracing just like this, with the abnormalities appearing and persist- 
ing for about two weeks in a person who was given a local 
anesthetic by a dentist and, so far as we could tell, this was the 
only foreign substance that had been introduced into the person. 
It seemed to be a cocaine reaction. In three weeks, the graph 
returned to normal, and at no time has anyone suspected any 
cardiac disease. This pattern is a quite nonspecific change, it 
may well be due to potassium, or the postprandial state. 


MobERATOR KIESSLING— I’m a little cynical about explaining 
away T wave changes on the postprandial state. I prefer f®call 
them nonspecific T wave changes of unknown etiology, some of 
them being due to latent coronary artery disease. Let me ask 
either one of you, if this individual had been much older, say, 
age 55, how much of a rating would you have imposed? Now, 
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we have a 55-year-old man, with extensive nonspecific T wave 
changes in leads I, AVL, and Vg. 

Dr. BELL — Again, in a man of this age, the possibility of 
these changes reflecting degenerative disease is considerably 
increased. If I had to act only on this tracing, or if it were 
reproduced in the fasting state, I would rate this considerably 
more and double that to plus 200 deficit. 


Moperator KiEessLtinc — Case No. 3 (Fig. 3), shows serial 
T wave changes over the left precordium, in a 36 year old male. 
George Robb, what do you think? 
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Fig. 3. Male, age 36, showing low T waves in I, AVL and Ve. 


Dr. Ross — This electrocardiogram presents one of the most 
difficult types to evaluate. The T wave changes over the left 
precordium may be due to coronary disease, but at this age 
probably are not. This is in a horizontal electrical position. The 
T wave changes in V4 in 1956, and in V4 in 1958, are over the 
transition zone and so may well be normal. I am more concerned 
about the flattening of the T wave in Vg in 1956, whereas it was 
normal in 1953. 


I, too, would like to see this repeated postprandially, and, if the 
amount of insurance warranted it, have an exercise test made. 
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If the exercise test were negative, I would give him standard 
insurance; otherwise, a rating. 


MobDeERATOR KIEsSLING — Paul, what do you think? 


Dr. LANGNER — It looks to me as though, with all these T wave 
changes we have, we’re going to say routinely that we will take 
them or find out whether or not they were postprandial and, if 
so, repeat it in the fasting state, and we’re going to try to get 
a double Master’s test. Maybe, that is going to be standard oper- 
ating procedure from now on. I would do the same thing. How- 
ever, I think, I would be inclined to rate it a little heavier than 
George did; at least, plus 200, certainly plus 200 as is, and plus 
100 with a satisfactory study. I still wouldn’t wash it out 
completely. 


MoperaATor KiEssLING— What do you think about the de- 
terioration of the T wave in lead I? Would you consider that 
an adverse finding? 


Dr. LANGNER — Well, there has been serial change in the T 
waves in all the leads. You can see it very markedly in lead I, 
but you can’t get the change in one limb lead without the change in 
all the other limb leads, even though it may be imperceptible. 


Yes, I think that it is an adverse finding, but, again, maybe, 
he had the first two before lunch and the last one after lunch. 


MoperaTor KiEssLInc— But with what we’ve got, the fact 
that the T wave deteriorates and becomes lower, becomes ab- 
normal, you consider this an adverse finding and you would rate 
for this finding? 


Dr. LANGNER — Absolutely. 


MoperaTtor KigessLinc— This is case No. 4 (Fig. 4). 
Here, you see a male, age 42, who shows diphasic or notched T 
waves in lead II, inverted T waves in lead III, and T waves 
which I call grossly abnormal in AVF. Donald Woodhouse, 
what do you think about this? 


Dr. WoopHousE — I have said that that is normal and I would 
take him on standard. 

Moperator KiessLinc — Is this beating competition or meet- 
ing competition? 
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Fig. 4. Male, age 42, showing abnormal T waves in II, III, and AVF. 
Dr. WoopHousE — No, this is based, first of all, on whether 
or not it is normal. I think that Dr. Bell has explained why it 
can occur. A pattern like this would occur in a very large per- 
centage of people if they simply change from the recumbent to 
the sitting or standing position. I am perfectly willing to concede 
that if I have a thousand people over the age of 40, with a T 
wave like this, probably they suffer adverse mortality. On the 
other hand, if we are assured that this man is clinically normal, 
we are quite able to ask for almost any investigation that we wish, 
that is, a cardiac fluoroscopy or exercise electrocardiograms. 


I think that simply to classify this as a T wave change and 
put a rating on it, you could never possibly keep up with the 
extra mortality that you experienced. If I had an electrocardio- 
gram like this and I were given a rating, say, of plus 100 or 
whatever you wish to put on it, I would probably go to my 
doctor, and my doctor, I am sure, would tell me that the medical 
director of the company has rocks in his head, and that it is a 
quite normal tracing. I would then reject that offer and I would 
go to Dr. Bell’s company and get standard insurance. The other 
company would end up with all the bad risks, and Dr. Bell would 
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end up with a reasonable selection of the good risks. I would not 
rate this. 


MoperaTor KigessLinc — How about these Q waves in leads 
II, III and AVF? They are very small. Could they be coronary 
QO waves? 


Dr. WoopHousE — To me, they are not likely to be. I think 
those are normal. 


Moperator KiessLinc—Of course, any Q wave can be a 
coronary Q wave, if it appears after an episode of chest pain. 


Dr. WoopHouseE — That is true, but you have to stick to some 
criterion of what is a pathological Q wave. Even if you do, the 
fact that they fill certain criteria for pathological Q waves does 
not necessarily mean that they are pathological at all. But, cer- 
tainly, this one agrees with what we regard as being quite normal. 


MoperaTor KiEssLinc — Paul, what have you got to say? 


Dr. LancNER —I feel that, if I had to take nothing but this 
tracing, couldn’t get the extra studies and had to make an offer 
on what we had, I would rate in the neighborhood of plus 200. 
But if we had good studies, such as we have been talking about, 
postprandials and exercise tests, I would feel much more com- 
fortable about it. At age 42, I would still rate the case. 


Moperator KiessLinc— This is one of the cases on which 
there was the most divergent opinion, from practically standard 
to plus 200. We agree the Q waves are not significant. 


Case No. 5 (Fig. 5) is a male, age 41, who shows changing 
T waves in AVL from the upright to an inverted here, and 
inverted there, and here, isoelectric, with a Q-S deflection in AVF. 
That has been there since 1952, the date of his application being 
June 1958. Murray, what do you think? 


Dr. Bett —I base my opinion on this tracing mainly on the 
T wave changes in the AVL lead. I thought I detected a very 
small R wave in AVF in the photostat that was sent me, and I still 
think I detect it, so I’m not at all sure that that is a Q-S de- 
flection in AVF. So, ignoring AVF, which I do not consider a 
Q-S deflection, and acting on the serial changes in AVL, I note 
that the AVL leads in 1953 and 1955, which showed the inverted 
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T wave, are preceded by considerably lower P waves, and I’m 
not quite sure what this means, but I think, in comparison with 
the one in March 1952 and the upright one in 1958, we must con- 
sider the possibility that there may be some positional effect here. 
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Fig. 5. Male, age 41, showing serial T wave changes, AVL. 

However, I certainly would not entirely accept it because I 
could not prove it, and my experiences with exploring laterally on 
these isolated changes in AVL have not been good. Almost always, 
we fail to come up with anything that clarifies the picture. On 
that basis, I recommend a debit of plus 75, considering that the 
man is in his early thirties, or was, when the tracing was taken 
initially. 

MopeERATOR KIEssLING— Well, we’ve got to take into con- 
sideration, that this negative deflection with the Q-S had been 
present ever since 1952, when the man was only 35, and it has 
remained constant. What do you think, Murray? What is the 
significance of a tiny upward deflection, just ahead of this 
negative deflection? In other words, if you can find a tiny 
initial upward deflection there, do you think that rules out the 
posterior wall infarction? 


Dr. Bett — Not always. I believe that there can be Q equiv- 
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alents, and I have seen some documented cases of posterior in- 
farction with the typical evolutionary pattern, with the ultimate 
residual of a very small initial R wave in AVF. I have seen 
that. But I consider the 1952 age in this individual. Also, there is 
no history, and I would not be inclined to attribute it to an in- 
farction residual in this case. 


MopDERATOR KiESSLING— Yes, that tiny upward deflection 
does not necessarily rule out a posterior wall infarction but I 
believe it decreases the statistical chances of an old infarction. 
Murray, suppose the T wave in AVF had been inverted, does 
that make any difference? 


Dr. BELL — Yes, it would add to the picture, but I don’t think 
that it would be diagnostic, because we would be dealing with a 
heart in a transverse position, and inverted T wave with an rS 
such as this, may at times also occur as a normal finding. 


MobDERATOR KIESSLING — When you see a questionable T wave 
in AVF, are you influenced by the fact that the tracing or tracings 
show other abnormalities? 


Dr. Bett — Yes, I most certainly am. 


Dr. LANGNER— May I make a comment? I would like to 
point out that if you had an inverted T wave in AVF, your T 
wave in AVL would go up and make the tracing look better. 


Dr. BELL — Yes, that’s a good observation. 


MoperaTor KiEssLING— Very good. George, have you got 
an opinion on this one? 


Dr. Ross — I am interested in the R waves in V;, Vo and V3. 
In 1952, they had a normal progressive increase in amplitude 
from V, to V3, but since then, from 1953 to 1958, VR 2 and 3 
have been small compared to the 1952 electrocardiogram. We have 
seen cases in whom there has been a posterior infarction and 
almost complete electrocardiographic recovery except for a fairly 
small R wave in those leads overlying the infarction. Although 
the QS in AVF is suspect, I would not diagnose healed posterior 
wall infarction in this case and I would not rate on these findings. 


MopeErRATOR KiEsstinc — Case No. 6 (Fig. 6) is a 59-year-old 
male who shows, in the first record —and I would like you to 
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comment on the first record, Donald — disproportionately low T 
wave in V4. I say that because the T wave in V4 is lower than 
in V3 and in V;. In addition to that, he shows a definite depres- 
sion of the S-T segment in V5. 


Dr. WoopHousE — So far, I seem to be taking a more benign 
view of T wave variation than the other members of the panel. 
In this graph, I am influenced by the low T wave in V4 mainly 
because it exists in association with a very suspicious looking S-T 
segment in V5. Viewing this tracing alone, we have all seen 
such graphs in patients whom we know have coronary disease, 
or ischemia, or myocardial change of some sort. One would be 
very hesitant, or I would be at any rate, to make an offer of 
insurance. 
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Fig. 6. Male, age 59, showing serial T wave changes, precordial leads. 


I should say that in some respects, I would be very hesitant 
to ask for an exercise test, too, because I should think these S-T 
segments might drop off the bottom of the page. I would be very 
worried about that. I think, with the subsequent events of the 
electrocardiograms demonstrating that there is some activity going 
on in the anterior wall, I would decline the case. I think that 
there is an active process going on, and it is probably coronary 
disease. 
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MoperaTor KiEssLinc — Yes, it is very suspicious — just the 
fact that the T wave is low and the S-T segment is depressed. 
What do you think about the case now, after looking at the other 
records? You said you thought this man had coronary disease, and 
you would turn him down? 


Dr. WoopHousE — Well, I certainly think, in the March 13th 
tracing, if you take a look at that V5, it is much like the one in 
June 11, 1954, only more clearly abnormal. I wouldn’t want any 
part of this. 

MoperATOR KiEssLinG—I think that the other members of 
the panel feel the same way about this case. 

This is case No. 7 (Fig. 7), a male age 34, with right bundle 
branch block, known to have existed only one month. Murray? 

Dr. Bett — This is a typical pattern of a right bundle branch 
block. One, on initial inspection, may suspect serial change, 
particularly in the precordial leads of the second curve, as com- 























Fig. 7. Male, age 34, with right bundle branch block. 


pared to the first and third. I think that it can all be explained 
by some slight change in the positioning of the precordial electrode. 
I would consider this, then, to be a stabilized pattern through the 
two months he has been followed, and we would handle such a 
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case, in an individual of this age, who is reputedly free of any 
significant history or other findings, at a debit of plus 100. 


MopeRATOR KiEssLING— You can see a little S-T segment 
depression in leads II and AVF, on the June 1955 record. What 
do you think about that? 


Dr. Bett — I’m not too impressed with those S-T depressions, 
as you phrase it. It is a little bit hard to see just where the QRS 
ends and the S-T begins. I would not consider them significant. 


MoperaTor KiEessLinc — George Robb, what do you do with a 
right bundle branch block at the age of 43, of unknown duration? 


Dr. Ross — Did you say that he had this just one month? 


Moperator KiessLinc — That we know of. You see, the first 
electrocardiogram was taken in May 1955 and the last one month 
later. 


Dr. Ross — That is the first tracing? 


MoperaAToR KiEssLinG — Yes, it is the first tracing, as far as 
we know. We don’t know how long he has had it. 


Dr. Ropp— Well, in our experience, we would rate this 
moderately. I think that there has been no serial change what- 
ever. As Dr. Bell pointed out, the changes in June 1955, I be- 
lieve, are due to position, and I don’t think the S-T depression 
means ischemia. 


MopERATOR KIESSLING 


We have another bundle branch block in case No. 8 (Fig. 8). 
This is known to have developed in a male, age 46, some time 
between 1947, when he didn’t have it, and January 1956, when 
he had it. We also have, in addition, on this case, the test 
which the panel members have been asking for, that is, the exer- 
cise test. Donald Woodhouse, what do you think about this as 
a bundle branch block that we know has developed in an individual 
age 46? 





Are there any other comments? 


Dr. WoopHousE — Well, it is rather ridiculous to ask me 
when we have a real expert on exercise tests, in the person of 


Dr. Robb. 
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Fig. 8. Male, age 46, showing acquired right bundle branch block. 

MoperaTor KiEssLinc — Just the bundle branch block that you 
know has developed in a man age 46, then. 

Dr. WoopHouse — My first thought, of course, is that this 
represents serious disease, and I am thinking, of course, in terms 
of coronary heart disease. There are other causes. The one 
you worry about most at 46 is coronary disease. 


I don’t know how Dr. Robb is going to interpret that exer- 
cise electrocardiogram, because I looked at the tracing about 
twenty times and I can’t quite decide whether the S-T segment 
is depressed, or is not. Whether or not it is depressed doesn’t 
influence me very much, because the contour that the S-T seg- 
ment has assumed after exercise, is to me, suspiciously abnormal. 
I have no idea how good the exercise test was, and that, of course, 
is the great fallacy in the exercise electrocardiogram ; that is, often- 
times, you never know whether you have a good one or a bad one, 
from a technical standpoint. 


I should think, in view of the contour of the after exercise S-T 
segment in Vs, that an exercise test properly performed might well 
be more clearly positive. I would take this man on the ratings we 
assess for coronary artery disease, a very heavy rating. There 
is some argument for not taking him at all, since if this is 
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coronary artery disease, such a conduction defect usually indicates 
a bad prognosis. On the other hand, if coronary disease is not 
the cause, the prognosis is likely to be quite good. I am more 
or less teetering on the fence as to whether or not I would take 
him, but I believe I would, and on the terms I have mentioned. 


MoperaTor KiessLinc — Paul, what is your opinion? 


Dr. Lancner —I would rate this heavily, but for somewhat 
different reasons. That is because of the appearance of bundle 
branch block in 1956. We don’t know how long it has been 
there. It could have just happened. For that reason, it could be 
coronary in origin. 


As far as the exercise test goes, again, I am a little embarrassed 
to talk about exercise tests in front of the fellow who taught 
me all I know about them, but I think he has taught me that 
this is a negative exercise test, so far as we can see. There is 
only a depression of the S-T junction, and, therefore, it is not 
a positive test. 


MobDERATOR KiEssLinc — Well, George, what do you say about 
this? 

Dr. Ross — This whole field of right bundle branch block is of 
particular interest. In the absence of involvement of the left 
ventricular wall, the mortality rate should be much lower, since 
the defect causing delayed conduction involves only the septum 
and conduction mechanism of the right side. 


As for the exercise test, if we use the criterion of ischemic 
S-T depression, which means a flat S-T segment after exercise, 
then this would be a negative test. This test, however, would by 
Master be considered a junction-positive in that the S-T junction 
is depressed in leads V4 and Vg after exercise. I would rate this 
man plus 200, since he has developed this septal involvement, 
probably ischemic in origin, at an unknown time between 1947 
and 1956, although he now has a negative exercise test. 


The value of the exercise test is not as dependable in bundle 
branch block as it is in a case with a normal tracing or with 
nonspecific T wave changes. However, we have found a number 
of cases of bundle branch block in whom the exercise test has 
been negative and have done all right. On the other hand, when 








78 SIXTY-SEVENTH ANNUAL MEETING 


the exercise test has been positive, we have had a poor experience. 
But we don’t have enough experience yet to warrant conclusions. 

MoperaTor KiEssLinc — This is a queer one (Fig. 9), a left 
bundle branch block in a female, age 37, found at the time of 
application, of unknown duration. Murray, what do you think 
about it? 
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Fig. 9. Female, age 37, showing left bundle branch block. 

Dr. Bett — Ordinarily, we take a dim view of left bundle 
branch blocks which are picked up on an isolated tracing. However, 
this individual happens to be a female, under 40, which, to my 
mind, alters the picture considerably, and, allowing for the 
absence of obesity, hypertension, diabetes or anything that would 
influence the female by way of degenerative disease at this age, 
I would take a more moderate view of the bundle branch block 
in this case and give a moderate rating. 


MoberaTor KiEssLinc — George Robb? 


Dr. Ross —I think that this artefact in V4 of the electro- 
cardiogram indicates that there is a deep Q, is there not? 


MoperatTor Kiesstinc —I think there is a little R present. 


Dr. Ross — Are you sure? I couldn’t be sure of that. If that 
is true — 
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MoperaTor Kiesstinc — Yes. That R wave progresses up to 
here. How could you tell whether an individual like this had 
a coronary occlusion? With left bundle branch, can you tell 
whether an individual like this has had a coronary occlusion? 


Dr. Ross —I don’t know. 


Dr. LancGNER —I think that it’s very difficult, in most cases. 
I pick up the fresh ones sometimes as they occur, but with the 
stabilized ones, since the cavity of the left ventricle in left bundle 
branch block is initially positive, you don’t get the Q waves that 
you would normally get, unless you also have an infarction of 
the septum, and then you can sometimes do it. 


MoberAToR KigEssLInG— By the way, how much would you 
put on this female, age 37? Some arbitrary rating? Paul? 


Dr. Lancner— Plus 200. But I would urge further in- 
vestigation, since left bundle branch block is most commonly 
due to coronary disease. I would urge, as Murray Bell said, 
looking at her blood pressure. Well, you say she hasn’t got hyper- 
tension. I would study her carefully for diabetes. I would find 
out whether she had her ovaries removed prematurely, whether 
her blood cholesterol is exceedingly high, and things of that sort. 


Dr. Ross —I would take a dim view, as far as insurance goes. 
She is approaching the menopause and, undoubtedly, will get 
further coronary involvement. I think that this is due to coronary 
disease, and I would be inclined to decline it. 


MoperaTor KiessLinc — Murray, how about you? 


Dr. Bertt—As I said, we would give a moderate rating, 
which would be 100 deficit, total mortality of 200. 


MoperaTor KiEssLinG — Donald, what would you do? 


Dr. WoopHousE — We would put plus 200 on it, total rating 
of 300 per cent. It may be that females at the age of 37, very 
uncommonly, or not too commonly, suffer from coronary disease, 
assuming that all is normal and they are still in the active menstrual 
period of life. On the other hand, I think, left bundle branch 
block at the age of 37 in females is very uncommon, too, and 
there are some other diseases besides coronary disease. In this 
sort of thing, one could think of diffuse myocardial fibrosis, an 
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old myocarditis fibroelastosis; there are all sorts of things. 


I regard left bundle branch block at any age as being a very 
serious disorder, and I, for one, can’t pick out the ones that are 
congenital from those that are acquired. I think that this is a 
‘serious impairment. 

MopERATOR KiESSLING— This is case No. 10 (Fig. 10), a 
56-year-old male, who had a bundle branch block in 1953, the 
bundle branch block was not present in 1956, but again appeared 
in 1957, and was no longer present at the time of application in 
1958. It is transient left bundle branch block. Dr. Robb, how do 
you feel about that? 
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Fig. 10. Male, age 56, showing intermittent left bundle branch block. 


Dr. Ross — This brings up the old problem, again, of what 
is causing the block. Almost certainly, in the case of a man this 
old, it is due to transient ischemia of the conducting mechanism 
and impairment of function. Although there has not been much 
change from 1953 to 1958 and no evidence of permanent myo- 
cardial damage in the tracing, I think that I would rate this man 
moderately to heavily. 


MopErRATOR KIESSLING — You would practically treat him as 
though he had a permanent left bundle branch block? 
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Dr. Ross — Yes. 
MoperaATor KiEssLinc — Paul, what do you say? 


Dr. LaNGNER—I am similarly inclined. George said some- 
thing on the prior case about right bundle branch block and the 
fact that a comparatively small lesion could do the trick. I think 
that it might be well to point out the difference in left bundle 
branch block, where the left bundle divides into two branches, 
one going down the posterior part of the septum and the other 
down the anterior part, so that a more diffuse process is required 
to give you a complete left bundle branch block. Therefore, it is 
usually associated with much more widespread disease. 


MoberATorR KiEssLinc — In other words, you would be more 
liberally inclined in the right bundle branch than you would in 
the left? 


Dr. LANGNER—Oh, yes, because one well placed Aschoff 
nodule can cause a right bundle branch block, but it takes quite 
an extensive disease process to cause a left bundle branch block. 


MoperATOR KIESSLING — Do the other members of the panel 
feel the same way about the difference between left and right 
bundle branch block? 


Dr. BELL — Yes. 
MopberRATOR KIEssLING — George, do you feel the same way? 
Dr. Ross — Yes, I concur. 


MoperaTor KiEssLiInG— Case No. 11 (Fig. 11) is a male, 
age 49, who had a comparatively normal resting record. In 
June 1958, after an exercise test, he showed a little decrease in 
the T wave amplitude in lead I, and a marked alteration of the 
T wave in V4 and V;. This is exercise producing T wave changes. 
George Robb? 


Dr. Ross — This is one of those difficult cases you wish you 
didn’t have to diagnose. One point, I think, was not mentioned 
by Dr. Kiessling ; that is, the depression of S-T in AVF. It is a 
little hard to see, but I think it’s more than 0.5 millimeter. As for 
the T wave changes in Vs and V,—the inversion in Vs; and the 
diphasic T in Vg —I would consider that a negative response to 
exercise. 
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Fig. 11. Male, age 49, showing T wave changes after exercise. 


Dr. Ross —I would consider this a borderline positive exercise 
test because I think that there are ischemic changes in S-T in 
lead AVF immediately and in lead I five minutes after exercise, 
but not definite enough to warrant a final decision that it is a 
positive exercise test. 


MopERATOR KIESSLING— What about those individuals who 
show only T wave changes after exercise? How do you evaluate 
that? No S-T segment changes whatever. 

Dr. Ross — If there is no S-T segment change, and the tech- 
nique is properly performed, and enough exercise is given to 
accelerate the rate well, we consider the test negative. We call 
them 23-SA for coding to indicate that there is some change 
that other electrocardiographers might consider positive. 

Moperator KiEssLInG— You would rate how much? 

Dr. Ross — Twenty five, on the T wave change. On this case, 
I would rate plus 100. 

MoperRATOR KiEssLiING — Donald, what do you have to say? 


Dr. WoopHousE — Once again, we are in a difficult position 
in interpreting an electrocardiogram on exercise. I think that is 
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positive. I know a lot has been written about the T wave positives 
that aren’t actually positive, and, I dare say, I can accept the fact 
that, perhaps, a lot of them are not. Nevertheless, I sit every 
day in a department of electrocardiography of a general hospital 
and I watch people come in who have had a transient pain in 
their chest, and the T waves of the anterior wall are negative, 
and they stay negative for a short while, without sedimentation - 
rate response. I am very hard put to say that those people 
have had anterior wall infarction. I usually suggest that they 
have had coronary failure, that they have had widespread ischemic 
changes in their anterior wall. These things return to normal. 


I find that often it is difficult to accept the T that undergoes 
a complete reversal in polarity as a normal response. I don’t 
know; to me the statistics are awfully hard to accept because 
they do not agree with what I see in clinical medicine. 


MobeRATOR KiEssLinc — Murray, will you express an opinion 
on this? 


Dr. Bett — I looked at this one a long time, and I considered 
it to be a positive test and rejected the case. I based that, 
not so much on the S-T segmental depression, which is not strik- 
ing, but on that horizontal type of straightening of the S-T 
component, which, I think is important. I’m looking at the 
June 13, 1958, tracing immediately after exercise, in the V5 
lead. As George pointed out, there is that baseline coming up, 
and it may be an artifact, so it’s not too definite, but I also see 
the same sort of thing in lead I of the five-minute-after-cxercise 
tracing, i. e., a horizontal deviation, with very little S-T segmental 
depression. I really don’t know, but I did call this abnormal. 


Mopberator KiEssLinc — Paul, do you want to make any com- 
ment on this? 


Dr. LANGNER — Well, I think, the first thing is the low T 
waves in the resting tracing; namely, AVL, in Vs and Vg. 
They in themselves, I think, call for a rating, and I would put on 
plus 100 for those. The exercise test, I think, is quite ambiguous. 
I would call it equivocal, since we don’t know whether it is 
positive or negative. I would put on an extra 100 as a hedge. 


MoperRATOR KIESSLING — You would rate plus 200, then? 














84 





SIXTY-SEVENTH ANNUAL MEETING 


Dr. LANGNER — Yes, plus 200. 


MoperaToR KiEssLinc — Every once in a while, George Robb, 
you see T waves increase after exercise. What is the signifi- 
cance of that? What significance do you attach to it? 


Dr. Ross —I don’t know. It is true that they sometimes go 
up. I would like to make one more remark about this T wave 
change after exercise. The reason we believe that T wave changes 
after exercise are not an indication of coronary disease is derived 
from the Walter Reed study which we presented here two years 
ago. In that study of 836 persons, 80 showed only T wave 
change after exercise; 40 had positive T waves initially that 
became inverted, and 40 had negative T waves that became upright. 
The coronary and total death rates for each group were the 
same, essentially the same as for the negatives, and that cor- 
responded pretty nearly to the death rate for the population at 
large for this age group. We feel, therefore, that the T wave 
change per se is not valid indication of coronary insufficiency, 
or a positive test. 


MoperatTor Kiesstinc — Would you hedge a little bit when 
rating, if you just saw T wave changes? 


Dr. Ross — For the present, yes. We rate plus 25. 


Dr. LANGNER — May I ask George a question? With regard 
to these T wave changes — This is a very slight one here, I would 
say slightly upright, to slightly inverted. I haven’t seen any really 
good inversions of an upright T wave turn into a marked inversion 
after exercise. Does this occur? 


Moperator KiessLinc — Without S-T segment changes? 


Dr. LANGNER— Yes. I would like to ask Dr. Robb if he 
has ever seen one? 


Dr. Ross — We have had only a small number of deep in- 
versions of the T wave. We classified T wave changes by the 
degree of inversion, and found that the degree didn’t make any 
difference in the outcome. Usually the T wave inversion is a 
millimeter in amplitude or less. 


Moperator KiEsstinc — Case No. 12 (Fig. 12), a 44-year- 
old male, who has normal resting record, but, immediately after 
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exercise, shows some changes here, Vo, V3, V4, which I would 
like the panel to interpret. Murray? 
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Fig. 12. Male, age 44, showing S-T segment changes after exercise. 
Dr. Bett —In leads Vp and V3 of the immediate postexer- 
cise tracing, I would consider that there is significant S-T seg- 
mental depression and horizontal straightening, and would say 
that this test is positive, consistent with coronary insufficiency, 
on that basis. 
Moperator KiEssLinc — Paul, what do you think? 


Dr. LANGNER—I quite agree. I think that the test is defi- 
nitely positive, and it is a very unfavorable type of response. 
I think, also, there is an incomplete right bundle branch block 
present. 

MoperATOR KiEssL1nG — What makes you say that? 


Dr. LANGNER— The QRS duration is a little prolonged. There 
is a prominent late R wave in AVR, and, in Vj, there is an R 
prime wave. 

Moperator KiessLinc— What do you do about right in- 
complete bundle branch block? 

Dr. Bett — Unless they are well along in years, we usually 
treat them liberally when an isolated finding. 
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Moperator KiesstLinc— At the Prudential, we have about 
six or seven of the right incompletes that went on to right com- 
plete. But, in each instance, they had associated hypertension. 
If we see a right incomplete in an elderly individual who has 
hypertension, we might add some debits to the rating called for 
by the hypertension. 


Dr. Ross — May I comment? In this case, I think, showing 
that the changes are limited to Vo and V3, indicates the importance 
of taking several precordial leads and at least in taking one over 
the right side where septal ischemia would tend to show. Ordina- 
rily, we take leads Vg, V5 and V4 and Vo, in that order to cover 
the precordium fairly well. If we had taken only leads V¢, Vs, 
and V4, in this case the significant S-T segment depression at Vo 
would have been missed. 


MopERATOR KiEssLinG — Do you more often see changes in the 
precordial leads or in the standard and unipolar extremity leads? 


Dr. Rops— Always more often in the precordial leads and 
usually at V5. 


Moperator Kiesstinc — In other words, if you have a posi- 
tive test, it is going to show up across the precordium? 


Dr. Ross — Not necessarily. It may be in just one lead position. 


MopeErATOR KiEssLInG —I mean, if it shows up, it will show 
up in the precordial lead? 


Dr. Ross — Yes, usually but not always. 


MoperaTor KiEssLinc— Even if it doesn’t show up in the 
standard lead? 
Dr. Ross — It will show up more frequently in the precordial 


leads but often posterial wall ischemia will not show up there 
but only in leads II and III and AVF. 


Moperator KiEssLinc — You must take precordial leads? 


Dr. Rospp— Yes, you should take multiple precordial leads 
and AV leads. 


MopERATOR KIEssSLING— Let me ask you another question. 
Clinically, suppose that an individual had suspicious heart pain 
and had an unequivocally normal exercise test? 
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Dr. Ross — Now you're putting me on the spot. Here, I am 
a heretic. The traditional teaching for years has been that if 
you get a classical story of anginal pain and substernal oppression, 
that establishes the diagnosis of coronary disease no matter what. 
Well, I have questioned that for some time, but, during the war, 
we had a lot of cases referred to the hospital where I was, and 
of that group, 61 that I saw had what I considered to be classical 
angina pectoris. In that group, 21 had negative exercise tests 
and were sent back to duty. 


MopeErRATOR KiEssLInG — You mean, double exercise tests? 


Dr. Ross — Oh, these were all double exercise tests. Only 
one of those developed a coronary, or died from coronary disease. 
On the other hand, there were 35 who had ischemic-positive tests, 
and, in a five-and-a-half-year followup, 15 of those had died of 
coronary disease. 


I think, therefore, there is overwhelming evidence pointing 
to the fact that chest pain may be due to some other causes and 
may well mimic coronary insufficiency. The only valid evidence 
of transient coronary insufficiency we have to date is the ischemic- 
positive exercise test that imposes a sufficient load on the heart 
to bring out latent coronary insufficiency. 


MoDERATOR KIESSLING— We will have to move along here, as 
time is passing. This is case No. 13 (Fig. 13), male, age 40, 
showing multifocal, ectopic beats. Now, from time immemorial, 
I suppose, ectopic beats have been rated on the basis of number 
per minute, what happens to them after exercise, and the age of 
the individual. But we wonder whether there aren’t other factors 
that might be just as weighty as these old factors that we have 
been using for so many years. The electrocardiogram shows 
multifocal ectopic beats. Donald, what do you think about that? 


Dr. WoopHousE — I have no statistics to tell me what happens 
to these people. In clinical medicine, this is a very ominous thing 
to find. It is very deceptive, because it looks so benign. My 
assessment of this case; I wouldn’t offer at all unless I had a 
well-done double Master’s exercise two-step test. I think, in 
the vast majority of cases, this denotes an abnormal myocardium. 
At any rate, that has been my experience, and I want no part of 
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Fig. 13. Male, age 40, showing multifocal ectopic beats. 


a case like this unless I can be reasonably sure that he does not 
have coronary heart disease. 


MoperaTor Kiesstinc — Murray, if you see a case of ectopic 
beats, and you know they have recently developed in a man age 
50, would that make you a little more wary of them? 


Dr. Bett —I don’t know how you're going to know that they 
developed recently. 


MoperRATOR KiessLinc — Well, let me change it. If a man of 
50 had ectopic beats, and you can’t be sure he had them for the 
past twenty years, would that make you feel differently? 


Dr. Bett — Yes, if I definitely knew that that was so, that he 
recently developed them, I would pay significant attention to it. 
But, as I say, that is hard to know. The fact that it wasn’t 
recorded on earlier electrocardiograms does not prove that he did 
not have it at other times. 


With respect to your remarks about extrasystoles in general, 
they sometimes do serve as a flag for a careful cardiovascular 
survey. When they appear in this multifocal type, the incidence 
of this finding with organic heart disease is so high that, at best, 
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a heavy rating should go on these cases, and, as Dr. Woodhouse 
suggested, probably a good idea is to do a stress test to reassure 
yourself further about the individual. In this particular case, I 
did say I would offer a heavy rating. 


MoperRATOR KiEssLING— That would depend upon how many 
he had and such various things. Paul, suppose you see a marked 
T wave change in a postectopic beat; would you consider that 
an adverse finding, and, if so, to what extent? 


Dr. LaNGNER—I would consider it an adverse finding. I 
hate to state dogmatically in terms of rating how adverse it would 
be. Certainly, you can push it over the fence if it were on the 
borderline. 

Moperator Kiess_tinc — Case No. 14 (Fig. 14) is a 45-year-old 
male, with an electrocardiogram that shows a Q wave and negative 
T wave in AVL. Donald Woodhouse, what do you think about 
this? 

Dr. WoopHouse —I think that this is a standard risk. I 
notice in that tracing that the P wave is negative as well as the 
T wave. 
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Fig. 14. Male, age 45, showing a Q wave in AVL. 
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MopERATOR KIESSLING — How much weight do you put on 
that — the fact that the P wave is turned down? Do you think 
that means a lot? 


Dr. WoopHousEe — There is a pattern that is recorded when 
the left arm lead is reflecting the potentials of the back of the 
heart, or partially reflecting intracavitary potentials. This usually 
consists of a Q-R or Q-S deflection, negative T wave, and 
usually a negative P wave. This is what I think is reflected here, 
particularly in view of the fact that we are assessing the graphs 
on the basis that the clinical history is negative. Infarctions that 
leave Q waves, occurring under the age of 45, are not likely to 
be clinically silent. At any rate, I think that one not un- 
commonly sees patterns like this in AVL in quite normal people 
and, if our investigations could disclose no correlating history, 
I would be inclined to accept as a borderline standard risk. 


MopDERATOR KIESSLING — Would you care to say what type of 
individual this is, as to build? 


Dr. WoopHousE — I don’t know. Although there is some cor- 
relation between cardiac position and build, there is no absolute 
correlation. Stout people can have vertical hearts as well as 
horizontal hearts, and odd rotations can occur with any build. 


MopbeErRATOR KiEssLincG — Murray, would you take this case? 


Dr. Bett — No, I’m not as optimistic about this case as Dr. 
Woodhouse. As a matter of fact, if this were for any sizable 
amount, I would prefer to explore the anterior-lateral aspect of 
the chest and the possibility of a high lateral wall infarction 
with this showing as the only residual, before deciding on exactly 
what I would do in the case. 


If I were forced to act on this alone, and the case was a 
modest amount, I would give him a moderate rating, to cover 
that eventuality, although I do agree with Dr. Woodhouse that 
this could possibly be a normal finding. 


Dr. LANGNER—I agree with Dr. Bell. I would get high 
lateral leads, and I would get a stress test. I think that there 
is another feature of this tracing that is worthy of comment; 
that is, the degree of slurring in many of the leads. We don’t 
pay much attention to that, but, in using a high-fidelity hookup 
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in an expanded time scale, we find there is an awful lot of 
slurring and notching, and it is much greater in coronary disease 
than in normal individuals. Certainly, I would give him the 
most moderate rating. 


MoperaTorR KiessLinc — You would hedge a little bit on it? 
Dr. LANGNER — Yes. 
Mopberator KiessLinc— How about you, George? 


Dr. Ross —I would be less optimistic than Dr. Woodhouse. 
I would certainly hedge. I would want to work that up, as 
Dr. Langner mentioned. 


MoperaTtor Kiesstinc — Case No. 15 (Fig. 15) —and this 
is a little more definite. I call your attention to the small R 
wave in V, and the complete absence of an R wave in Vo. I 
also call your attention to these T waves in leads V3 and V4, 
which do not fit in with the general T wave pattern of a high 
T wave in Vp and a high T wave in Vs. Paul, I think we'll 
ask you to talk about this one. 


Dr. LANGNER—I think that this is what we could term a 
pattern break, both in the QRS and the T waves, in the leads 




















Fig. 15. Male, age 50, showing 0 and T wave abnormalities in 
precordials, 
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you mentioned. The T develops nicely as far as V2 and then, 
all of a sudden, it peters out. There is an R wave in V, and 
none in V»y. I don’t believe these things can be explained on 
cardiac position. I am suspicious of a little ischemia in that area. 


MopDERATOR KiEssLING — Do you think he might have had an 
anteseptal infarct? 


Dr. LANGNER — Yes. 
MobDERATOR KiEssLInG — George, what do you think? 


Dr. Ross — The thing that puzzles me is the strongly positive 
T wave and Q-S in Vp. You certainly wouldn’t expect that to 
occur. I think that a small anteroseptal infarction has occurred, 
or less likely a technical error in mounting a V» not obtained 
from this case. 


Dr. WoopHousE —I would like to ask Dr. Langner how he 
can say that this negative T in V, and Vg3 represents a little 
ischemia? It seems to me we just went around this thing once 
before, that negative T waves didn’t represent ischemia in an 
exercise test. 


Dr. LANGNER — The negative T in V1? 


Dr. WoopHouseE — Isn’t that it, that you thought this repre- 
sented a little lateral ischemia? 


Dr. LANGNER — V; is a normal pattern; I mean, it is a small 
R, large S wave, and inverted T. That can occur normally in 
V;. Then, in Vo, you develop what is a T wave, that appears 
to be a normal development, which should go across the pre- 
cordium without any interruption. But, in V3, you get an inter- 
ruption and, in V4, it drops off and then picks up again in Vg. 
That should not occur. It just doesn’t happen in normal people. 


MoperAToR KiEssLinc — Case No. 16 (Fig. 16), a male, age 
34, with these deep Q waves in Vo, V3, and AVF, with the ex- 
ercise test that you see here. Murray Bell, what do you think 
about that S-T segmental elevation and the Q waves? 


Dr. Bett — That is a normal finding, I think, in a 34-year-old 
male. It is true, there are S-T segmental elevations which, how- 
ever, are shaped normally. The Q waves, although prominent 
and made to appear even more prominent by the S-T segmental 
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Fig. 16. Male, age 34, showing Q wave and S-T segment changes in 
II, III, and AVF. 

deviation, are very narrow. In the postexercise test, there is 
some reduction of the S-T segmental elevation down toward the 
baseline, which is not a significant finding, and I would consider 
that, too, to be normal. 


MoperaTor KieEssLinc — Are there any divergent opinions on 
the significance of these Q waves? 


Dr. WoopHousE — I would take this case standard, but with 
certain reservations. As to how to explain the tracing, I think 
you could ask a dozen people and there would be a dozen different 
explanations. One explanation is that there exists incomplete 
right bundle branch block, whatever that is. At any rate, the 
notch in the S wave of V, appears to be a little late. Tracings 
with Q waves occurring in the left leg lead and in the right pre- 
cordial leads, in the presence of right bundle branch conduction 
defect, have been described as occurring when the left leg lead 
and precordial leads record either from the right auricle or the 
atrio-ventricular groove. They have been found usually in asso- 
ciation with right auricular abnormality. Therefore, before I 
took the man standard, I would ask for a cardiac fluoroscopy 
to exclude the presence of an auricular septal defect. 
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Moperator KiesstincG— Case No. 17 (Fig. 17), male, age 
52, showing prolonged P-R interval, up to .30. What do you 
think about that, Murray? 
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Fig. 17. Male, age 52, showing progressive prolongation of P-R 
interval. 


Dr. Bett — This series of tracings shows some progression 
in a first-stage heart block. You see, in September 1949, the 
P-R interval is .24, somewhat prolonged, and, in the following 
June 1950, it has extended now to .30, and in August 1954, it 
becomes about .36, and stays that way after a three-year interval, 
September 1957. The man is 52 years old. It is purely on the 
basis that there has been apparent stabilization for three years 
that I would make an offer in this case. As we all know, such 
AV conduction disturbance can be congenital, or inflammatory, 
or degenerative. In this case, without a history, I would certainly 
lean toward degenerative, even though it has been present for 
a long period of time. I would rate this case heavily. 


MoperaTor Kigesstinc — Are there any divergent opinions on 
that? 

Dr. Lancner—lI agree, but I would raise the question of 
auricular infarction, in view of the change in the configuration 
of the P wave. 


MoperaTor KiEsstinc — Case No. 18 (Fig. 18), male, 38 years 
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old, showing a Wolff-Parkinson-White pattern. Donald Wood- 
house, what would you do with Wolff-Parkinson-White ? 


























Fig. 18. Male, age 38, with Wolff-Parkinson-White syndrome. 

Dr. WoopHousE— We would put a small rating on this 
case. J] understand that there has been some difference of 
opinion, and the view has been expressed that Wolff-Parkinson- 
White syndromes can be taken standard. Wolff and White, and, 
at the same time, Parkinson, described this syndrome, and 
there are three parts to it. One is a characteristic electrocardio- 
graphic pattern. Another is that the subject has paroxysmal 
attacks of tachycardia. The third is that they were young people. 


The question is, what is a young person? I can understand 
an argument for standard or approximately standard if the per- 
son were 25 or 28 or 30. At this age, to my mind, it is not 
standard. At the age of 50, or over, a great many of the patients 
I have seen with a Wolff-Parkinson-White pattern had angina. 


MoperaToR KiEssLinc — If they have a coronary episode, do 
they develop a Q wave? In other words, can this delta wave 
hide the pathologic Q wave in an elderly individual? 


Dr. WoopiouseE — It is difficult to diagnose infarction in the 
presence of the Wolff-Parkinson-White pattern, because in truth 
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a pattern of infarction can be completely obscured. Most articles 
concerning infarction obscured by the Wolff-Parkinson-White 
pattern make no comment as to why the Wolff-Parkinson-White 
pattern was present. In almost all such described cases it has 
no business being present because the patients were not young, 
the pattern had not been known to pre-exist the infarctions, and 
there was no history of tachycardia. I have thought for some 
time that the reason for the pattern in these cases is that it 
appeared as a resuit of the infarction. 


MopberaTor KiEssLinc — George, if a man like this has episodes 
of auricular tachycardia, do you add anything to the rating that 
you would probably put on the case? 


Dr. Ross— Our rating depends on the frequency and the 
severity of the attacks of tachycardia. We would rate this any- 
where from 35 to “decline,” depending on that. That is the 
Sine qua non. 


Dr. Lancner—I would give him a small rating for the 
tracing alone, and then add the tachycardia, if he was having 
any, depending on severity and number of attacks. When you 
answer the question that George asked, “Was it that severe?” 
I guess, if the attacks of tachycardia were very frequent, he 
would decline and so would we. 


MopeERATOR KIESSLING — We would now like to have a five- 
minute break, during which time we will collect any questions 
from the floor. We are a little bit late. 


PRESIDENT BARKER — I want to thank the members of the panel. 
I gather that you are all pleased with our little experiment. I want 
to point out that this was completely unrehearsed, and these men 
offered to come up and give us their frank opinion, and I am sure 
that is exactly what we have had this morning. 


Dr. Kiessling as moderator, Dr. Woodhouse, Dr. Bell, Dr. 
Robb, and Dr. Langner, I am sure that you have the thanks of 
the group for your effort. We really appreciated it. 


The Program Committee did not feel that our program would 
be complete this year without a paper on automation and electronic- 
data processing. We are just beginning to appreciate the applica- 
tion of modern data-processing machines and methods in promot- 

















PANEL DISCUSSION 97 


ing the most effective use of trained and skilled personnel and 
increasing the amount of data that can be accumulated. Of even 
greater importance is the fact that the data can be studied in new 
ways. Relationships which would otherwise remain hidden are 
revealed, contrasts and similarities, are shown. The body of data 
remains the same, but its usefulness is greatly increased. 

We are fortunate in having available at this time a paper that 
is not only timely but covers the subject in which we all have a 
vital and continuing interest. I have been assured by the author 
that while, of necessity, this presentation will be of somewhat a 
technical nature, it will not be too technical for our understand- 
ing, and it has a very definite practical application. 

It gives me great pleasure to introduce Dr. Raymond Jonnard, 
Assistant Director of the laboratory of the Prudential Insurance 
Company of America. His subject will be, “Automation Progress 
in the Insurance Medical Laboratory.” 








AUTOMATION PROGRESS IN THE INSURANCE 
MEDICAL LABORATORY 


RAYMOND JONNARD, D. Sc. 
Assistant Director, Laboratory 


Prudential Insurance Company of America 


The story is told that once upon a time, Sir Winston Churchill 
complained that whenever he asked four leading economists for 
an opinion, he always obtained three answers. It may be that 
this plethora of answers was due to the asking of some easy 
question. I want to defend myself, before being accused of 
contributing to such a state of confusion, by stating that I am 
pretty confident that the material I am going to present to you 
will certainly raise more questions than I shall be able to answer. 


I. Historical Introduction 


Three-quarters of a century ago automatic measurements and 
recording techniques were introduced into the biological laboratory 
with the trail-blazing research in the physiology of blood circula- 
tion and muscular contraction of E. J. Marey.1 Out of this original 
work evolved the concept of Automatic Instrumentation or control 
based upon an internal energy feed-back loop as it is embodied 
today in the innumerable measuring and controlling devices which 
so ineradicably condition modern man’s complicated relationships. 


The latest field of endeavor to be intruded upon by automatic 
instrumentation was regarded as the prerogative of the human 
mind. It is concerned with the complex mental associations and 
correlation processes by means of which the human brain inte- 
grates numerous quantitative data into finite intellectual concepts 
upon which decisions and commands affecting the physical world 
are based. This recent development is the domain of Automation 
guided by the science of Cybernetics. 


Authorship for the written word, automation, is usually credited 
to Rupert LeGrand,? although it is agreed that it was used freely 
by the well known Ford V. P. Del Harder long before the fall of 
1948. Indeed, the entire field was recognized de facto as a unique 
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scientific specialty already by M. F. Behar in 1932. 


It is interesting to note that while industrial mechanization and 
instrumental control proceeded rapidly since the end of the 19th 
century, laboratory automatic instrumentation remained stagnant. 
The fabulous initial progress of automation was scored instead 
in the field of office and method planning and data processing 
for which the first logical computers were invented. The initial 
acquisition of basic data in the laboratory remained conventional, 
slow, and subject to the technical ability and proficiency of the 
technicians. In other words, while management evolved resolutely 
in the direction of complete automation, the source of its basic 
information lagged behind at the stage of automatic instrumenta- 
tion or, even, manual operation. 


The more recent reviews on this situation are by Patterson 
and Mellon.45 The scope covered by laboratory instrumentation 
will be appreciated if one considers that these reviews include 
over 1800 selected papers on the subject of automatic industrial 
chemical analysis alone. Yet, very little of this material is usable 
for an automation program. In the field of clinical analysis 
the achievement is more easily summarized: To date, only very 
few devices are really practical. There exist automatic devices for 
blood sugar and urea determinations. One apparatus measures 
pCOs, and pH, and pOz in blood rather easily but does not record 
the results. Automatic recording of chloride ion is now available. 
Blood cell counting devices are known but have not found wide- 
spread acceptance for a number of reasons, some of which will 
become apparent later in this paper. Of course, such an automatic 
process as the staining of histological preparations and the 
“Cytoanalyzer” are well known, but hardly qualify as quantitative 
data acquisition devices. 


None of the devices now available can transfer the informa- 
tion relative to sample identity simultaneously with the analytical 
results. In many cases the lack of advance can be traced to a 
lack of cooperation or of understanding between those responsible 
for the engineering development and the laboratory men, who 
fail to outline their problems clearly.6) Complete reciprocal 
understanding of the problems at hand is essential for it is often 
difficult to grasp why a method or system, which proved satisfac- 
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tory on the production line, cannot be used at all in the clinical 
laboratory. Indeed, to be successful, any automation program 
must coordinate the solution of a number of scientific, engineering 
and managerial problems into the creation of a system exactly 
adapted to the objective contemplated.* 


In order to facilitate laying the foundation for such a program, 
agreement on clear definitions is a prerequisite to avoid future 
disappointments. 


II. Definitions 


The definition of automation given by R. W. Bolz? aptly fits 
the achievement in office data processing and computation: 


“Automation encompasses the basic technology of manufactur- 
ing, processing or performing services automatically to the extent 
or degree dictated by business economics, market demand and 
product characteristics.” 

This definition was retained by the Congressional inquiry 
upon these matters.8 However, it fails to consider the means 
available to achieve this objective. Consequently, another defini- 
tion was recently offered at the Fourth International Automation 
Congress.9 It is worded for the specific purpose of furthering 
the progress of laboratory automation: “Laboratory automation 
is defined, ideally, as the science concerned with techniques, 
methods and principles involved at each phase of quantitative 
data acquisition, reduction, conversion, transmission, storage, re- 
trieving, handling and computation by automatic instrumentation.” 
Implicitly, this definition requires that an efficient laboratory 
automation system should be capable of acquiring and processing 
the analytical data simultaneously with the information required 
for sample identification. Therefore, it requires more than the 
construction of the now familiar servo-loop, without which auto- 
matic instrumentation could not exist. Only the latter of these 
two requirements is well satisfied by contemporary data handling 
machinery. It still remains to conceive methods and devices capable 
of fulfilling the former requirement. Before suggesting how 
*The status of cooperation between instrument users, designers and 


manufacturers and of its implications for the future of laboratory 
automation was excellently exposed in the Erie Time-News.®(>) 
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this goal may be reached, it is essential to consider the magnitude 
of the effort proposed. 


III. Objectives of Laboratory Automation 


Like instrumentation, automation proposes to enhance man’s 
scientific productivity at all levels. Thus it holds a tremendous 
economic potential. 


At a meeting of the Life Office Management Association, 
D. Sarnoff! singled out several outstanding achievements to 
illustrate “the importance of this vital asset of the national 
economy.” These included information communication, machine 
shop automation, radio communication, and medical diagnosis. 
In the latter instance, he pointed out that medical computers set 
for continuous operation may give the doctor an “instantaneous 
picture of changes in the patient.” This optimistic view does 
not take into account the feasibility of a small number of patients 
remaining hooked up to an expensive computer for days. Nor 
does it account for the delay existing with present methods in 
acquiring the raw data to be fed to the computer. Yet, to our 
knowledge, one large institution uses a computer to present the 
doctor with a summarized picture of the patient’s recent history, 
examination findings, and reaction to treatment. In Sarnoff’s 
own words, “Great as the accomplishments of industrial and com- 
mercial electronics have been so far, we are still in the pioneering 


” 


age. 


The impact of automation on manufacturing, plant construc- 
tion, architectural design, industrial expansion, education, manage- 
ment methods, and government policies are current topics for 
publication. Yet, the first conference on automation in the clinical 
laboratory was held only this spring.11 Thus, only scant informa- 
tion upon which to base future development is available. Too, 
sufficient experience is lacking to predict the performance of 
equipment which is mostly in the experimental stage. Conse- 
quently, any prediction about the future validity of laboratory 
automation must be done by analogy with the achievement in 
other fields of technology and by a process of logical deduction, 
whatever the value of such a process is in contributing to scientific 
development.12 
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In the absence of data based on actual performance, the follow- 
ing is offered as a help in deciding about the validity of a labora- 
tory automation program and a justification of its scope. 


It is convenient to consider the functions of a clinical analytical 
laboratory as an “industrial operation” capable of automatic per- 
formance once the proper sequence of functions is mapped. Thus, 
introducing automation into such a laboratory raises problems that 
are common to most industries, such as manpower, production 
costs, errors and rejects, quality control, reliability, personnel 
specialization, relocation and upgrading, etc. These problems were 
examined from the viewpoints accredited in office automation 
research!3 before reaching the conclusions advanced herein. 


So far it is not possible to give more than the general answers 
found in most books. The advantages in manpower reduction, 
production speed-up, errors reduction, quality control, and reli- 
ability are usually granted. So is the immense prospective gain 
resulting from the possibility of integrating eventually the labora- 
tory output into the automated scheme of a large organization, 
thereby speeding up the communication of essential information 
and vital data. Any gain in “output quality,” however, is 
questionable until experimentally proven. 

Machines and automatons help man to extend his practice of 
certain trades, crafts and arts, but so far they have not proven 
suitable substitutes for human experience. Only human experience 
can transform error into a future gain via the establishment of 
new and heretofore unsuspected cerebral associations — man’s 
creative process. In laboratory work improved quality is obtained 
only through accumulated experience on the part of those who 
eventually program the machines.* 

Concerning manpower, it is certainly tempting to develop 
devices and systems capable of substituting for the fast disappear- 
ing, experienced laboratory technician when simultaneously one 
is faced with a tremendous upsurge in number and diversity of 
tests. 


*The same holds for automation applied to research. In some large 
research organizations the scientists who formulate the problems or 
secure the experimental data are encouraged to program the large 
computers by themselves. If the “Intercom” system of simplified coding 
is used, this procedure, coupled with a “lose scheduling,” offers addi- 
tional opportunities to try new ideas on the spur of the moment, to 
“make mistakes,” to develop new insights, and to extended experience 
while actually computing the day’s results.14 
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The most convincing arguments for laboratory automation are 
based on economic and demographic considerations. When con- 
sidered on a global scale, the two main arguments give to the 
project a character of ineluctable necessity. 


The first argument is that there are urgent tasks and problems 
of scientific importance, arising out of the very structure of our 
society and its economic basis, which are of such magnitude that 
the mass of data required for their solution cannot be acquired 
fast enough, except with automation. While the problems existed 
for quite some time, a solution was heretofore undreamed of. 
Furthermore, the populations involved and the slowness of com- 
munications made no urgent demand for a solution of them until 
recently. The magnitude of these problems can be gaged from the 
facts related in the second argument. 


The second potent argument considers the demographic conse- 
quences of a vastly expanding economy. It pleads in favor of 
long-term automation planning. Whether any given concern will 
profit by such an expanding economy to any appreciable degree 
will depend on its preparedness for this opportunity. The De- 
partment of Labor forecast of a “population increase of 55 
millions and a gross national product doubled to 858 billions by 
1975” demands a 100 per cent increase in output, if this nation is 
to maintain its present standard of living.?7 This “expected 
increase will have to be achieved with a total labor force only 28 
per cent over today’s level.”? Hence, automation must fill the 
gap. 

This expanding economy, arising from an increasing population 
coupled with increased longevity, generates demographic problems 
of ever-increasing scope, size and complexity, which were recently 
reviewed by Harrar.15 No doubt only through a very complete 
automation of the scientific data acquisition processes can one 
ever expect to cope with these problems. They pervade the fields 
of public health, pathogenesis, disease control and preventive 
medicine, genetics and geriatrics, food production and its distribu- 
tion and utilization, etc. These problems raise vexing enigmas of 
equal importance to the individual, the private organization, com- 
merce and industry, and the Government. Their solution requires 
effective long-range industrial planning and management calling 
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for factual data of a specific and timely nature. In most large 
enterprises a great deal of this information is secured from data 
gathering agencies, such as the Census Bureau and the U. S. 
Department of Commerce. Yet, in the 1957 Congressional 
Record? one finds the printed admission that “most of this data 
today is really past history and of little use in planning for 
tomorrow’s operations.” It stands to reason that decisions based 
upon contemporary facts would be preferable to those based upon 
older statistical collections. Automation, speeding up the acquisi- 
tion of primary data, offers now a chance to reach this objective. 

One may even anticipate a further step. Data handling ma- 
chines and methods allow for rapid statistical operations of all 
sorts, including a continuous self-evaluation of the significance of 
the results as the volume of utilized data continues to increase. 
When this process can be coupled with a faster data accumulation, 
one can visualize the possibility of basing decisions upon actual 
trends projected into the forecasts of the future rather than upon 
the cold figures of statistical analyses which inevitably become 
rapidly outdated. 

A number of challenging technical problems stemming from 
this expanding economy should be mentioned at this time. 


There is a need to review the “normal limits” of the physio- 
logical and chemical variables used in clinical pathology so as to 
encompass much larger population groups than has heretofore 
been possible. Indeed, the influence of such factors as climate, 
geographic distribution and redistribution of populations, diet, 
age, sex, occupation, and family history on physiological norms 
has been studied, in general, on extremely few cases. The studies 
should cover, preferably, a few million individuals rather than 
a few dozen. The opportunities offered by scientific medicine 
to increase the life span, to reduce the incidence of disease, to 
promote rehabilitation, and to make old age productive also de- 
mand a re-evaluation of the significance of deviations from physio- 
logical “normals” and even, perhaps, a biocenologic redefinition 
of the concept of “disease.” Modern living conditions (exposure 
to accumulating radiation dosages, dust, air pollution, artificial or 
modified foodstuffs, high background noise, vibrations of wide 
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frequency range, etc.) are affecting millions at present in an 
unknown manner. 

The magnitude of these problems becomes more staggering as 
the population increases and the society becomes structurally more 
complicated. Solutions can be expected only if one can speed up 
the means of securing the primary experimental data to match 
at least the speed with which data handling and computing equip- 
ment can utilize the information. Conversely, laboratory automa- 
tion, when achieved, will offer for the first time the possibility. 
of rapidly screening large population groups for a broad spectrum 
of simultaneously measured chemical constituents and physiological 
variables and to repeat the tests over long periods of time and 
under diversified conditions.16 


In certain instances there is an urgent need for more specific 
clinical data. For example, “blood uric acid,” as determined by 
most clinical methods is a mixture of rather similar substances 
whose individual significance is mostly unknown. What is called 
“creatinine” (Jaffe reaction) is similarly a mixture. The so- 
called “urine albumin” is not a definite chemical species but it, 
too, is a mixture which always contains some blood globulin in 
variable proportions. The normal limits of variation of blood 
cholesterol and its esters are still debated. few procedures, if 
any, are completely specific and none is fast enough to allow for 
a repetition of analyses on numerous individuals. In the case of 
the blood proteins and the lipoproteins, one would like to have 
more detailed data in sufficient number to permit a statistical 
evaluation. For instance, the albumin fraction, far from being a 
constant chemical entity, has recently been separated electro- 
phoretically into three distinct components, and these subsequently 
into eighteen fractions antigenically different. Yet, with the 
equipment and procedures available, the rapid study of the sera 
of a large number of individuals for such a broad spectrum of 
presumably important protein constituents is impractical and 
economically impossible. However, there is no doubt that rather 
specific analytical methods will become available in the foresee- 
able future. Then, the breakdown of the clinical “blood con- 
stituents” of today into their significant chemical species will 
naturally result in a further increase in the volume and diversity 
of the analytical load. 
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Another important task for automation is the reduction and 
integration of a plurality of simultaneous data. Such integration 
becomes more urgent as the spectrum of measured variables 
broadens with each refinement of chemical technology. Its im- 
portance is considerable for diagnostic and therapeutic purposes. 
For instance, knowledge of urine specific gravity, total solid and 
chloride ion concentration integrated into a “kidney work function” 
appears much more useful than any one of the variables by itself. 


It is now possible to envision laboratory devices performing the 
analysis and the computation processes simultaneously. Inasmuch 
as the required computations are usually of a rather simple arith- 
metic nature, their performance by suitable laboratory equipment 
is certainly more economical than by a conventional office com- 
puter. 

Another example is the evaluation of K-Na-water and acids 
balance between blood and urine, all the parameters of which are 
measurable by flame photometry. 

In physiology, a remarkable achievement is illustrated by the 
N. B. S. gaseous anesthesia monitor,17 in which many variables 
are continuously measured and their integrated meaning is dis- 
played in both visual and auditory forms, immediately understand- 
able by the surgeon. This monitor illustrates a circumstance in 
which the advantages of automation cannot be evaluated finan- 
cially. This machine does not save labor, money or time. Its 
chief advantage is that physiological deviations in the patient under 
anesthesia will not be allowed to go undetected too long for effec- 
tive correction. The instantaneous integrated presentation leads 
to the fast corrective action on the part of an already too busy 
surgeon. In other words, the instrument may prevent surgical 
maiming and may save lives — but how evaluate a human life? 
The difficulties in integrating results are so large with certain 
accepted clinical procedures that it may become necessary to seek 
new avenues of approach. One may have to resolve the difficul- 
ties by passing them entirely and considering the medical problems 
from a different aspect.18 This is likely to happen in many cases 
if one realizes that today biomedical technology utilizes but a small 
fraction of what contemporary science offers. However, to 
achieve this new objective the establishment of new standards, new 
norms, again will be required, thus necessitating the rapid ac- 
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cumulation of new kinds of data on large population groups. 


It seems adequate to summarize the prospect of laboratory auto- 
mation by using the words of James Green!9 “. . . the success of 
these efforts would open the way to accurate, instantaneous, con- 
tinuous and simultaneous monitoring of a number of physiological 
variables.” 


IV. Practical Basis of Clinical Laboratory Automation 


Clinical laboratory automation reveals unique aspects which 
create special difficulties in the design of the required equipment. 
However, it is convenient to start examining the problem from 
the standpoint of the automation of any given industrial produc- 
tion line. 

Industrial production automation is a relatively simple process. 
Basically it involves the “accumulation of constraints so that all 
but the desired actions are eliminated” and “the control of ma- 
chines by machines” becomes possible. The “accumulation of 
constraints” is not limited to the application of an increasing quan- 
tity of machinery. It includes, in addition: 1) an adaptation of 
the processes involved, 2) a suitable product design, 3) a con- 
venient plant layout, and 4) a control of the input of raw materials. 
Thus, in reality, five elements are closely interrelated. To find 
the best way of arranging these elements for optimum profit re- 
quires a careful “system engineering analysis.” 

Some of the factors to be accounted for in the initial system 
analysis were detailed in the foregoing paragraphs. The abundance 
and variety of the required biomedical data which must cover 
increasingly larger population groups under more diversified con- 
ditions is the first factor to be considered. 

The second factor is a field penetration in depth. It involves 
the repeated determination of entire analytical spectra for the pur- 
pose of detecting and measuring long term physiological trends. 

A third factor may be called the field centralization, or field 
density, to use an expression taken from the physical sciences. 
This factor is concerned with the extent to which the entire field 
of proposed operations is to be divided into elementary functions. 
More exactly, one must decide whether the entire operation is to 
be performed in one large laboratory endowed with extensive 
physical facilities or in several smaller laboratories of a more 
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conventional design. The final decision has severe economic im- 
plications and critically affects the design of the equipment. Be- 
cause of the geographic extension of the contemplated operations, 
it is probably preferable at present to divide the work among 
several conventional clinical laboratories. Despite the magnitude 
of the task contemplated, it is likely that the actual volume of work 
in any clinical laboratory will never approach that of the large 
industrial testing laboratories. Consequently, the initial invest- 
ment in each laboratory must remain as low as possible. The 
N. B. S. automatic spectrophotometric analyzer illustrates this 
point.2° This device is capable of performing over 162,000 com- 
plete metal alloys analyses per year at a cost of $0.125 each and 
with an initial investment somewhere between $100,000 and 
$200,000. Yet, it is unlikely that this, or any similar device, 
would ever be useful in solving the biomedical problems outlined, 
precisely on account of their extreme specialization and lack of 
flexibility. This lack of adaptability to different requirements is 
the cause of the partial failure of several existing automatic 
clinical analytical schemes to achieve any discernable advantage 
over manual operation. Only limited information was released 
from one such laboratory of the National Health Institute. From 
the available figures, it appears that, aside from a gain in accuracy 
and reproducibility, much of the potential economic advantages 
are offset by idleness of the devices. Indeed, at present, the 
versatility of a laboratory technician is an attractive bargain to 
many clinical pathologists in comparison with the specialization 
of instruments. Downtime for maintenance, repair, and periodic 
checks of non-selfcalibrating devices further offsets this unfavor- 
able balance. 


The combined effect of the first three factors (field expan- 
sion, penetration, and density) favors divided operations per- 
formed with flexible, adaptable equipment of a low nominal cost, 
allowing for replication as the needs grow. 


In view of the foregoing, it is evident that an extensive survey 
of the field and initial exhaustive planning are essential.* 


*There are outstanding examples of the large rewards derived from care- 
ful planning in automation. The famous project, ‘Research on Research,” 
of A. P. Hewlett,21 at the Esso Research and Engineering Laboratories, 
culminated in saving over five million dollars annually. The eighteen 
“guiding principles” which epitomize this unique piece of work may well 
be heeded in clinical laboratory automation. 
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In the words of R. G. Canning,22 “Complete planning must be 
achieved before starting to solve the partial technical problem.” 


The fourth factor to be considered may be termed the span of 
operations to be performed. Are all laboratory functions to be 
automated at once, or only a few at a time? Should a crash pro- 
gram be recommended, or a progressive adaptation of the labora- 
tory functions develop? This is not entirely a managerial matter. 
Under present conditions, only progressive development can be 
considered, due to the lack of fully satisfactory equipment for the 
acquisition and conversion of the primary chemical data. Creating 
the desirable equipment or perfecting the existing is a slow, 
laborious industrial research and development work. 


The fifth factor is the level of complexity of the automated 
operations. In the clinical laboratory it is convenient, provision- 
ally, to distinguish at least three levels of complexity: 1) the 
analytical level, 2) the diagnostic and business level, and 3) the 
research and therapeutic control level. At the analytical level one 
is satisfied merely to acquire the conventional clinical chemical 
and physiological data in the usual form. Automation at this 
level involves a mechanization of the basic laboratory operations. 
For instance, the mixing of chemical reagents prior to a colori- 
metric titration and the final color reading may be made auto- 
matically, but the final result would remain a transmittance per 
cent from which a concentration percentage would be calculated 
and reported on the usual report form. Secondary automated 
operations may be grafted upon this scheme without affecting its 
limited efficiency (data reduction, storage and retrieving devices, 
improved office handling, improved information communication 
system, etc.). At the diagnostic level, one must provide minimal 
integration of diversified data. Additional machinery must be 
brought into the laboratory, thereby reducing the load upon sub- 
sequent office operations that may be already partly or fully 
automated. Examples dealing with fluid and electrolytes balance, 
kidney function, anesthesia were previously mentioned. The de- 
gree of integration provided should lead to a form of display 
immediately intelligible to the practicing physician or the hospital 
administrator. The research and therapeutic control level is char- 
acterized by the requirement of reaching a final interpretation 
of the data right in the laboratory prior to the planning of further 
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action. This level is a more highly integrated one, though less 
frequently encountered at present. 


A sixth factor to be taken into consideration may be termed 
the penetration of automation. This concerns the performance 
of secondary operations, such as calibrations, checks, quality con- 
trol, reports printing, data storage, etc. Answers to questions 
raised by the presence of this factor will vary according to the 
degree of automation already in existence in the business depart- 
ments of the organization to which the laboratory is attached. 
One may expect that, occasionally, conceptual difficulties will 
arise in relating the laboratory automation system to the business 
requirements of a given concern and to the evolutionary trend of 
an industry. The planners should be ready to face these irritating 
difficulties rather than allowing them to create personality clashes. 


The preceding succinct analysis shows that at a very early stage 
one is confronted with the initial question: What kinds of data 
are to be sought? Of equal importance at this stage is the next 
question: What shall be done with the acquired data? It is pos- 
sible to formulate answers to these questions taking into account 
the main factors listed. By so doing, one simultaneously brings 
forth the concrete evidence upon which an important managerial 
decision must be made without undue delay — that of weighing 
the advantages of partial or complete automation versus a policy 
of decentralization in a large industrial organization. In all cases, 
however, the approach to laboratory automation planning follows 
the cryptic recommendation of one of its pioneers, J. Diebold:2% 
“First learn the problem; second, develop a system; the design 
and construction of the hardware will come last and will be easy.” 
After mapping the initial problems by the described procedure, 
the designer can concentrate on technical specifications, such as, 
the nature of the specimen to be analyzed, the sampling procedure, 
the sequence and complexity of chemical operations involved, the 
versatility of functions to be performed, the synchronization of 
several information channels within the same pieces of instrumen- 
tation, the requirements for standardization and frequent calibra- 
tions, the reliability of components, the facilities for maintenance, 
repairs and replacements, and the total cost of construction, in- 
stallation and operation. 
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V. Design of an Automatic Colorimetric Analyzer 


Following the formulation of a general plan of action for this 
clinical laboratory automation, the development of suitable primary 
measuring devices was selected as the most urgent task, for an 
attack on the other problems of automation presupposes that the 
means of acquiring the data are already available. 


1. Scope of the Project 


The practical contribution from this laboratory is concerned 
with an automatic scheme for photoelectric colorimetric analysis 
of potentially wide range of application. 


It is possible to identify a finite sequence of fourteen elementary 
operations in the performance of one single colorimetric determina- 
tion, as follows: 1) sample handling and metering, 2) reagent 
handling and metering, 3) fluid transfer and mixing, 4) eventually 
one, or several, heating or cooling cycles, 5) instrument zeroing, 
6) scale span adjustment, 7) scale calibration, 8) standard solution 
reading [repeat the entire sequence under 5), 6) and 7)], 9) 
reaction product transfer to the measuring instrument and reading, 
10) blank reading [repeat as under 5), 6) and 7)], 11) raw data 
(transmittance) recording, 12) data conversion (optical density 
calculation), 13) computation (blank subtraction and comparison 
with standard) or correction if required, 14) instrument cleaning 
(rinsing, drying in some cases) and resetting [repeat as in 5), 6) 
and 7)] prior to the next analysis. To perform, automatically, 
these steps in their proper sequence presents a baffling complexity. 
Therefore, the initial effort was limited to the design of a rather 
simple instrument capable of analyzing one of the less complicated 
chemical systems. 


The chemical reaction selected for its technical simplicity was 
the determination of urinary albumin by turbidimetry with sulfo- 
salicylic acid, although it is not the most ideally suited for the 
evaluation of a new instrumental method. Turbidimetric results 
are affected by particle size and rate of growth, which in turn 
depend on several physical factors controllable only with difficulty. 
A measurement of opalescence is not as straightforward as that 
of a color transmittance obeying Beer’s law. Furthermore, urine 
albumin is not a constant chemical species. Nevertheless, it is 
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expected that the degree of agreement between results obtained 
by the accepted manual procedure and by a proposed automatic 
technique can serve as a measure of performance of the equipment. 
The clinical significance of the relative composition of urine 
albumin will be subsequently investigated. Too, there exist other 
analytical procedures for albuminuria whose specificity remains 
to be defined exactly and which can be carried out with the same 
equipment. These procedures are technically as simple as the 
sulfosalicylic acid reaction (beta-naphthalene sulfonic acid, Exton 
reagent, bromphenol blue reaction, protein dyes binding tests, 
fluorescence methods, etc.). This fact is a distinct advantage in 
the eventuality that a battery of tests may be required to ascertain 
the full significance of albuminuria, rather than a single reaction. 


In view of these inherent complications, the immediate objectives 
were limited to the design of a versatile fluid handling, metering 
and mixing system, and to the construction of an improved, stable, 
drift-free, continuous flow type recording photoelectric colorimeter 
with associated electronic circuitry. 


The effort was concentrated upon such matters as components 
reliability, ease of maintenance and replacement, automatic calibra- 
tion and standardization, versatility, and accuracy of the measure- 
ment. The channel for the transfer of sample identification was 
not considered at this time. The equipment for automatic sampling 
is still in the design stage. This phase of the project contains the 
key to the entire programming of the automated system but, since 
it is influenced by the final degree of versatility that can be 
incorporated into the fluid handling system, it must wait until the 
latter has been fully evaluated. 


In the absence of extensive experience, the matters of reliability 
and of standardization can be considered only in general terms. A 
discussion of the other topics listed at the end of section IV can 
be postponed until the equipment performance has been fully 
evaluated. 


The reliability of components ultimately affects the economic 
value of any automation system. In such systems one is usually 
dealing with chains of automatons.24 If a chain incorporates one 
hundred fallible links, each one endowed with only one per cent 
proven probability of becoming defective (within a stated time), 
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the overall reliability of the entire system drops down to 0.99100 
= 36.5%. In other words, the system may be idle 63.5% of the 
time when operated above the mentioned time limit. Actual relia- 
bility calculations are, in fact, more involved than above.25 Under 
the present conditions, automatic instrumentation for chemical 
analysis still incorporates a large number of electronic tubes, and 
these are still the most unreliable components. To repeat the words 
of L. Ridenour, Director of Research, Lockheed Aviation Com- 
pany: “There is nothing wrong with electronics which cannot be 
remedied by eliminating the vacuum tube.” The transition period 
heralded by the advent of the transistor as a substitute for the 
vacuum tube gives hope that the future still belongs to electronics. 
Consequently, the instrumentation described below incorporates a 
number of transistors in parts of the circuitry where they are most 
effective, i.e., in low impedance stages. After months of use, the 
results have remained uniformly satisfactory. Yet, these devices 
must be considered still in the experimental stage and demonstrat- 
ing one of the possible solutions of the problem, although they do 
not incorporate many of the refinements that are possible with 
contemporary technology. For the rest, reliability was achieved 
by (a) relying as much as possible upon commercially available 
components and (b) redundancy in design. Repairs are avoided 
and maintenance is simplified by utilizing a unitized construction, 
a modular design of the elementary circuits, and a plug-in arrange- 
ment of interchangeable components. 


The importance of provisions for adequate calibration and 
standardization is clearly evident from the results of the “First 
International Biochemical Trial” initiated in 1954.26 This experi- 
ment revealed extremely large discrepancies, in some cases as much 
as several hundreds per cent, with most of the “recommended” 
clinical procedures investigated. The evidence on hand indicates 
that the operator’s ability was not questionable. The cause of the 
difficulty must be more fundamental and may incriminate the 
methods. It is hoped that, through standardization of parts, exact 
specifications and uniform manufacturers’ warranty of perform- 
ance, automatic instrumentation may bring about the desirable 
uniformity of results which heretofore could not be promoted by a 
common agreement on methods alone. Indeed, many of the 
setting and checking steps which take so much of the chemist’s 








114 SIXTY-SEVENTH ANNUAL MEETING 


time and attention (zero setting, scale span adjustment, blank and 
control determinations, calibration curve matching, etc.) could be 
performed in the future by devices whose conception requires only 
a minimum of engineering effort. In the apparatus described 
all measurements are made in terms of the corresponding photo- 
electric potentials, and these in turn, once every three minutes, are 
automatically referred to a standard battery incorporated into the 
recorder. It is contemplated ultimately to incorporate suitable 
devices for automatic scale span adjustment and for scale calibra- 
tion. 

A final desideratum is versatility. The system should be capable 
of performing a number of different analysis, if possible without 
altering its physical structure. The very nature of the biochemical 
reactions investigated imposes the same requirement. In the most 
general case biochemical analysis requires multiple sampling of a 
unique, small specimen and the sequential use of several conserva- 
tive procedures because the multiplication of specimens from a 
single individual or the obtaining of a large one is seldom possible 
and often is undesirable for physiological reasons. This last point 
was expounded at length in previous publications. ® 27 


2. The Fluid Handling System 

The ultimate versatility of the entire automatic scheme for 
colorimetric analysis depends upon its fluid handling system. 
For this reason a plurality of small peristaltic pumps is used. A 
simplified design was achieved which involves a minimum of parts 
of simple geometric shapes, so that the pump can be replicated at 
low cost. One separate pump is required for each fluid. Metering 
is achieved by a proper selection of the pumping channel diameter 
and of the rotation speed. Each factor can be varied in a ratio of 
one to ten, thus giving a great margin for adjustment. In the 
simple reaction considered, when only one reagent is mixed in 
finite proportion with the sample, an optimum pumping ratio can 
be experimentally achieved. Then, the reagent is run as a continu- 
ous stream into which successive samples are injected on a loose 
schedule. A state of equilibrium is reached in 10 to 15 seconds 
after which steady readings are registered. A system of four such 
pumps is illustrated in figure 1. 
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Fig. 1. Continuous proportioning pumping and mixing system for 
biochemical analysis. 


In order to simplify the cleaning of the system, all parts coming 
in contact with the reaction mixture are made of either poly- 
ethylene, polyvinyl, or nylon (non-wettable surfaces), thereby 
insuring complete drainage. 


Mixing of small fluid volumes presents difficulties at low 
velocity. The principle embodied in the mixing units designed 
involves propelling two fluids of different specific gravities and 
viscosities as two co-axial streams with different velocities and 
different velocity rates of change (second derivative). This 
result is obtained by discharging the two fluids into a nylon injector 
nozzle opening into a conical exhaust of the proper angular taper. 
Complete mixing is achieved at about 0.5 in. away from the 
tapered nozzle with a feed rate of 5 ml. per minute. One or more 
mixers may be attached to a single pump. This design makes it 
possible to connect any number of pumps and mixers in various 
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series-parallel arrays. Fluid flow is completely controlled by the 
peristaltic contacting member of each pump, so that no valve is 
required in any part of the system. Furthermore, it is possible 
to assemble a number of proportioning units, each containing a 
plurality of pumps and mixers geared to a single motor for the 
performance of a given chemical reaction, the motors being 
controlled by a remotely operated programmer. In this way, 
several chemical reactions can be carried out on the same specimen, 
the reaction products being carried over to the measuring cell in 
a predetermined sequence. Reactions requiring a re-circulation of 
fluids with exact timing of the addition of a reagent and relatively 
slow reaction rate measurements in a closed circuit, such as, 
enzyme reactions, can be investigated in the same way. 


3. The Colorimeter 


The Weston-Roiiy colorimeter was chosen as the basic meas- 
uring instrument because of its proven reliability in clinical work 
and its simple construction. There is ample substantiation, in the 
physics literature, of the dependability of barrier-type photoelectric 
receptors when properly utilized. The increased accuracy of 
measurements obtained with a single receptor over that of a 
“balanced” or “compensated” circuit using two opposed receptors 
has also been demonstrated. The extreme reproducibility of the 
photoelectric current and its linearity are maintained if one avoids 
saturation with high illumination levels and if a state of thermal 
equilibrium is reached and maintained by forced cooling. Again, 
it appears that the solution of the biomedical problems for which 
automatic instrumentation is intended requires a sound understand- 
ing of the physical principles embodied in the measuring devices 
employed. 


In order to realize the optimum conditions for the use of the 
colorimeter and to avoid photochemical reactions, the visible light 
energy level should be reduced to 1:10000 of that which is usually 
employed and the photocurrent amplified. In the present apparatus 
the overall amplification between the receptor and the recorder 
reaches 40 x 106, in terms of input-to-output voltage ratio in open 
circuit. An input of 10-12 amp. produces a signal larger than the 
experimental error and can be distinguished from the background 
noise without ambiguity. It will be seen below that such amplifica- 
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tion is obtained by the careful application of “the feed-back 
principle” to the amplifier construction. One result of this 
construction is to flatten the spectral response curve of the photo- 
receptor and amplifier system at low light levels. These relation- 
ships are illustrated in figure 2. The practical result is that the 
same photoreceptor is now directly usable over an increased wave 
length range extending from the near infra-red (about 10000 uA.) 
down to about 2700 uA. in the ultra-violet. The exploration of 
the latter spectral region was heretofore restricted to special 
photomultiplier tubes requiring a rather expensive and impractical 
circuitry. 
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Spectral Sensitivity of PHOTRONIC Cells 


Fig. 2. Average relative spectral sensitivity curve of the 856-R-R 
(helium filled) barrier type photoreceptor (Weston Company). The 
shaded zone represents approximately 100 times the radiant energy 
utilized for the measurements. The wave lengths from 270 to 1000 
millimicra now become usable with proper amplification. 
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In order to derive full advantage of these features, the Weston- 
Roiiy colorimeter was provided with a removable housing for a 
4 watt ultra-violet tube, or insecticidal lamp (visible on figure 7). 
This weak source of light is used for such purposes as blood 
serum transaminase determinations by the original method of 
Karmen, etc. It is amply sufficient to cover the usual requirements 
of the clinical laboratory. Small fluctuations in the light source 
intensity, remaining after careful input voltage regulation and 
physical grounding of the entire power circuit to the water-line of 
the building, are electrically compensated by an opposing rectified 
voltage derived from the transformer powering the colorimeter 
lamp. This voltage acts directly upon the amplifier input through 
a “multiplication and computer network,” illustrated in figure 3. 
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BARRIER-TYPE PHOTO-ELEMENT COMPENSATION NET-WORK 


Fig. 3. Compensating network and input attenuator. Diagram of 
principle, 
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The multiplier network simultaneously performs the functions 
of zero shift circuit and of input attenuator, thus adjusting the 
sensitivity of the entire circuit to a variety of liquid transmittance 
representing a very wide dynamic performance range.* 
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Fig. 4. Nylon colorimeter measuring cell of the continuous flow 
type. Vertical cross-section. 


*One important feature of this network is to provide a compensating 


voltage whose residual ripple is out of phase (about 90°) relatively to 
the photosignal variations, so that its contribution to the total “back- 
ground noise” is very small while it very efficiently controls the A. C. 
amplifier gain. 
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An integral part of the colorimeter is a special continuous flow 
cell, illustrated in figure 4. The cell is designed for an upward 
flow of liquid. The holdup is approximately 3 ml. The cell is 
built entirely of nylon with removable parallel windows of glass. 
The optical path is maintained at 10 mm. A system of siphons on 
the inlet and the outlet lines maintains a continuous flow of fluid 
through the cell while preventing the admission of air bubbles. A 
suitable cleaning procedure and schedule are easily established so 
that the cell does not need to be taken apart over long periods 
of time. 


4. The Amplifier 


The amplifier was designed and built entirely in this laboratory 
after more than one year of experimentation. This very specialized 
instrument will be fully described in a forthcoming publication. It 
is sufficient now to stress that particular difficulties are due to 
the fact that, at extremely low light energy levels, the barrier type 
photo elements present a reversal of the emitted potential (figure 
5) which destroys the response linearity and may introduce an 
enormous error in the measurements. This phenomenon was 
already observed by the author 20 years ago. Consequently, for 
accurate measurement, the amplifier response curve must remain 
unaffected by the polarity of the input signal. Two further re- 
quirements are 1) to provide a low impedance input circuit, and 
2) to insure a short time constant. These two requirements are 
relatively incompatible. The solution adopted consists of the use 
of a Brown Instrument Company amplifier type “40X - 6028” 
as the “chopped input” stage of the entire system. The output 
from the last voltage amplifier tube of this network is next 
rectified by a full wave bridge, filtered, clipped, and its D. C. 
component further amplified by a push-pull stage driven by an 
intermediate 12AX-7 tube connected as a phase inverter. The 
push-pull stage, in reality, incorporates several features previously 
developed for the purpose of providing a stable differential read- 
out circuit for the U.S.N. automatically recording interferometer, 
built in the writer’s laboratory some years ago.28 29 30, 31 The 
connecting network between the A.C. and the D.C. stages in- 
corporates, in addition, four feed-back loops, shown on figure 6, 
which will be evident to the readers trained in electronics. 
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INumination-Current Output Characteristics 
of Average PHOTRONIC Cells 


Fig. 5. Intensity response diagram of the type 856-R-R Weston 
photoreceptor, The reversal of potential at very low light intensity 
is shown in insert. 
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Fig. 6. Phase-insensitive linear amplifier with low input impedance 
and ultra-high gain for automatic colorimetry with barrier type photo- 


receptors. Diagram of principle. 
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Fig. 7. General view of automatic recording colorimeter, showing 
the Weston-Roiiy colorimeter (right), the ultra-violet lamp attachment, 
the amplifier (open), and the strip chart recorder (upper left) with 
its input attenuator panel. 


The result is an amplifier of great stability. The drift is smaller 
than 10-19 volt (referred to the input) per day at zero signal level. 


5. The Recorder 


The recorder is a conventional strip chart high speed recording 
potentiometer (Brown Instrument Company Division of Minne- 
apolis Honeywell Company). This well known instrument does 
not require further description. 


6. Performance 

The colorimeter was calibrated with solutions recommended by 
the National Bureau of Standards.32 Potassium dichromate solu- 
tion was used to ascertain the zero stability, the constancy of the 
sensitivity, the reproducibility of the measurements, and the 
accuracy of the proportioning system. The results of one such 
experiment are reproduced in figure 8. A proportioning ratio 
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different from 1:1 was purposely used. The procedure followed 
is explained in the legend. The overall accuracy, combining the 
effects of zero drift, sensitivity variations, source fluctuations, 
and mixing errors, is better than 0.5 div. of the scale. 


Table I gives the “apparent proportioning ratios” at each con- 
centration, calculated from the reproduced record (ratio of 
measured optical densities before and after dilution by the pumps). 


The “apparent proportioning ratio” is constant from zero to 
about 40 mg / 1, a range of concentrations within which the solu- 
tion obeys Beer’s law. The systematic small variation of the ratio 
at higher concentrations is in reality a measure of the deviation 
from the logarithmic law. This deviation is expected with a filter 
colorimeter technique since the dichromate solution transmittancy 
varies rapidly in the 415 millimicra region where the measure- 
ments were made. It should be observed that a change of the 
ratio of about 0.05 units may result from an error of 0.5% on 
the measured transmission. Such a small error is beyond expecta- 
tion. 


The turbidimetric determination of urine albumin with sulfo- 
salicylic acid was then given considerable attention. The factors 
involved are: 1) the reagent concentration, 2) the proportioning 
ratio, 3) the albumin concentration, 4) the fluid transit time 
which determines the size of the dispersed particles admitted into 
the measuring cell, 5) the overall pumping speed, 6) the minimum 
volume of sample necessary for a sufficient sensitivity and good 
reproducibility. The proper evaluation of all these factors by 
the usual method would require a rather lengthy experimenta- 
tion. Fortunately, it is possible to devise an operating procedure 
such that the automatic analyzer traces a family of records from 
which the exact conditions for optimum performance can be 
readily calculated. This optimum is a compromise between maxi- 
mum sensitivity and speed and accuracy —only the fidelity or 
reproducibility of the measurements remains uncompromised. 
Figure 9 illustrates a series of experiments performed early and 
under near optimum conditions. 
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TABLE I 
Potassium _ 
Se, TY terancitiony » Ave 
Mg/1 Ref. to Water Ratios 
:. 12.5 89.75 0.0495 
94.0 0.0270 1.75 
25.0 80.75 0.094 
88.50 0.054 1.74 
50.0 69.2 0.160 
78.7 0.104 1.54 
100.0 53.5 0.273 
65.0 0.187 1.45 
200.0 36.5 0.438 
48.0 0.319 1.33 
400.0 21.5 0.670 
ais 0.502 1.33 
II. 12.5 88.0 0.056 
93.0 0.032 1.75 
25.0 80.5 0.094 
87.5, 0.059 1.65 
50.0 68.7 0.164 
78.2 0.106 1.54 
100.0 53.3 0.274 
65.0 0.187 1.46 
200.0 36.5 0.438 
48.0 0.319 1.33 
400.0 21.2 0.672 
31.5 0.503 1.33 





Calculated “apparent proportioning ratios” vs. 


calibrating KgCr2O7 solution. 


concentration of 
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Fig. 9. Turbidimetric determination of albumin with sulfosalicylic 
acid reagent (5% aqueous solution), at 640 millimicra. 
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Experiment I: Tentative calibration curve, or transmission per 
cent versus albumin concentration at equilibrium, with complete flush- 
ing of cell between measurements. Samples presented in order of in- 
creasing concentrations. 

Experiment II: Similar to experiment I, with random presentation 
of samples, 

Experiment III: “Equilibrium calibration curve,” using 3 ml. 
samples. Cell not cleaned between measurements. 

Experiment IV: “Dynamic calibration curve,” using 0.5 ml. 
samples, 

Experiment V: “Equilibrium calibration curve,” check points ob- 
tained under the experimental conditions of experiment IV. (Note 
solutions total transit time = 45 seconds for experiments I, II, and 
III, and 5 seconds for experiments IV and V.) 


A comparison of experiments I and II shows the invariance 
of results when samples of different concentrations are analyzed 
either in a systematic progression (experiment I) or in a random 
fashion (experiment II). This comparison also reveals that the 
results remain unaffected when the measuring cell is not fully 
cleaned and returned to a zero condition after each measurement 
(experiment II). Experiment III illustrates a complete “equili- 
brium calibration curve” extending in one range from zero to 
200 mg. of albumin per 100 ml. A state of equilibrium in the 
measuring cell is reached with 3.0 ml. samples. One may note 
the increased sensitivity (scale expansion) at the lower, clinically 
important concentrations (from zero to 50 mg. per 100 ml.). A 
concentration of 2 mg. per 100 ml. is measurable with an error 
not larger than the background “noise.” A comparison of the 
transmissions per cent obtained with equal concentrations in 
experiments I, II, and V, covering an entire day, reveals the 
extreme stability of the measuring system. Experiments I, II, 
III, and V were performed with 3.0 ml. samples. By comparison, 
experiment IV consumed only 0.5 ml. of sample per determina- 
tion. These results show that a “dynamic calibration curve” made 
under such conditions is remarkably reproducible. In this last 
procedure the transmissions are caught “on the fly” without allow- 
ing equilibrium to be attained. A loss of sensitivity results, but 
the other factors are unaffected. The loss of sensitivity can be 
quantitatively evaluated by comparing the peak amplitudes recorded 
with various sampling volumes at each albumin concentration. 

Table II gives the ratios of peak optical densities (transmit- 
tancies) measured with a 3.0 ml. sample over those resulting from 
the use of a 0.5 ml. sample at various albumin concentrations. 
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TABLE II 
Albumin Recorded Trans- 
Concen- Volumes Trans- mittancy 
tration Used, mission (Optical O.D. 
Mg/100 ml ml % (of water) Density) Ratios 
10 3.0 94.5 0.0250 
0.5 96.8 0.0145 1.72 
50 3.0 61.0 0.215 
0.5 75.5 0.134 1.60 
100 3.0 35.5 0.450 
0.5 54.0 0.268 1.67 
200 3.0 15.5 0.810 
0.5 26.2 0.580 1.39 





Automatic turbidimetric determination of urine albumin with sulfo- 
salicylic acid reagent (5%). Influence of sample volume on analytical 
sensitivity. 

The loss of sensitivity with smaller sample volume is rather con- 
stant except at the higher albumin concentrations for which, again, 
Beer’s law does not hold. It is also evident from the unre- 
touched record shown that the reproducibility of measurements 
is not affected by the reduction in sample volume, although the 
analytical time is reduced in the proportion of nearly 1 to 4. 
Thus, it is perfectly possible to obtain accurate results with as 
little as 0.5 ml. of sample. 


7. Expectations 


The simple equipment, briefly described, lends itself to the 
construction of a fully automatic, reliable analytical system capable 
of covering a wide dynamic range of measurement. At present, 
the analytical speed is limited by the manipulation of the speci- 
mens. One urgent improvement is the automatic handling of 
numerous discrete liquid specimens. This raises the problem 
of adapting the input of material to the machine. Already a 
special mailable plastic container has been tested for this purpose. 
It was so designed that the centrifugation of urinary sediment 
and the chemical analysis of the supernatant can be performed in 
the same container without transfer to the conventional centri- 
fuge tube. A special, small size conveyor is under contract. The 
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ultimate aim is to effect the sample identification, the program- 
ming of the analyzer, the transfer of the sample through the 
analytical system, and the recording of the results as one unique 
push-button operation. If the final results are to be recorded 
on either a printed or punched card or tape, the necessary encod- 
ing, traffic control, programming, and sequential read-out devices 
must be incorporated initially into the conveyor controls. 


Simultaneously with these engineering studies, laboratory in- 
vestigations are under way for the purpose of adapting a number 
of clinical analytical methods for proper performance with this 
apparatus. It is expected eventually to perform simultaneous 
automatic determinations of specific gravity, acidity, total ionizable 
solids, chloride ion, sodium and potassium, albumin, various 
sugars, certain enzyme systems, as well as some fluorescence 
measurements, on biological fluid volumes not exceeding 5.0 ml. 


The gains made possible by laboratory automation in the field 
of clinical investigation are perhaps of equal importance to the 
advances to be expected in the field of pure chemistry. For in- 
stance, the partial achievements reported open new vistas in 
chemical clorimetry. It now appears possible to develop auto- 
matic correction methods for the “cut-off residual” energy which 
is inherent in all colorimetric measurements as well as, to a 
lesser extent, in spectrophotometric analysis. This underes- 
timated error was identified by Roity,33 and is probably the 
main source of discrepancies in inter-laboratory evaluation tests. 
Similarly, the automatic correction of other errors, such as arise 
from uncontrollable faint turbidity in solution, temperature effects, 
photochemical reactions, and the influence of partly polarized 
light upon the analysis of optically active substances, can now 
be undertaken. 

When these objectives are attained, relatively simple automatic 
filter colorimetry will reach a degree of accuracy and of specificity 
comparable to that of the best spectrophotometric methods of 
measurement of “integrated radiation.” 
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PRESIDENT BARKER— Thank you, Dr. Jonnard. It is a most 
scholarly presentation. He points up the absolute necessity for 
automation to meet the challenge of the vast and expanding 
economy, with a multitude of scientific problems whose magnitude 
defies solution by any other method. These problems involve 
public health, pathogenesis, disease control, preventive medicine, 
genetics, geriatrics, food production, distribution and utilization. 
He touches on the technical problems involved. Finally, he pre- 
sents an automatic scheme for the photoelectric colorimetric analy- 
sis of a potentially wide range of applications, applicable in our 
own laboratory work. Thank you, Dr. Jonnard. 


While we have had several excellent papers on the subject 
of radiation safety, the Program Committee and your Com- 
mittee on Radiation Medicine felt that this subject was of sufficient 
importance to warrant another paper at this time, stressing par- 
ticularly the practical uses of radiation, their hazard implications, 
and the legislative and public aspects of the situation. 


Our next speaker is Professor of Radiology at the School of 
Medicine and Graduate School of Medicine at the University of 
Pennsylvania. He is Consultant in Radiology for the U. S. Public 
Health Service and the National Cancer Institute. He is an inter- 
national authority on radiation, and he has just returned from 
Geneva, where he addressed the “Atoms for Peace” Conference. 


It gives me great pleasure to introduce Dr. Richard Chamberlain, 
who will speak to us on the subject, “Human Radiation Exposure 
as a Health Problem.” 
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HUMAN RADIATION EXPOSURE 
AS A HEALTH PROBLEM 


RicHarD H. CHAMBERLAIN, M.D. 
Professor of Radiology 


University of Pennsylvania 
Philadelphia 


It is a real pleasure to be with you. I felt that some of my 
thunder had been stolen when I read the beautiful address that was 
given to you last year by Dr. Brown. I had some misgivings 
about talking to you, but Dr. Barker assures me that the memories 
of the medical directors of life insurance companies are as short 
as those of our students at the University, and that I could 
speak with nearly perfect assurance that almost everything Dr. 
Brown told you so well last year might have been forgotten. 


Even if this is not so, I would like to talk to you about these 
problems of radiation with an attempt at connecting up the story 
in such a fashion that I do not rely entirely on your memory. 


I have read some hundreds of letters and some dozens of 
papers having to do with individual problems related to radiation, 
and various scientific and public attempts at talking about radiation, 
which have been flooding us, particularly in the last two and a 
half years. There is a thread of basic misunderstanding through 
many of them which, had it been corrected, I think, would 
have solved many of the problems that people seem to have before 
they even ask the question or present the problem. Much of this 
has to do with deficiencies in our own background in education, in 
physics, and, more particularly, in radiation as it applies to biologi- 
cal systems. But it is not surprising that this is true with people 
of our generation, because, as I see the students in radiology 
coming along, who have graduated from medical school only a 
year before and who have been to college within a five-year period, 
I find that the present educational system has not caught up with 
the tremendously rapid advance that has been taking place in 
physical science. 

Few doctors outside of specialists in radiology paid too much 
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attention to radiation physics before 1946, when radioactive 
isotopes became available in considerable quantity from the Atomic 
Energy Commission. Now, the people in medical institutions and 
research places that are using radiation materials for a variety of 
procedures have learned what they need to know, not in the course 
of conventional educational processes, but because they have been 
particularly interested. Sometimes, this is the best way to learn 
things, as you know. 


I hope you will put up with me, then, for reviewing briefly 
with you a few of these facts about radiation that must be 
clearly understood before you can talk about hazards, or about 
the extent of hazards, or about anything that can be done to 
control them. 


The first problem is the one of doses. Lots of people talk about 
roentgens these days who don’t quite understand very clearly, that 
the roentgen is a unit of radiation and much less that the more 
pertinent unit which is expressed in terms of the absorbed radiation 
that occurs in human tissue is known as the rad. 

To put it easily and quickly for you, the rad is just about equal 
to a roentgen for most types of radiation, under most situations, 
but it is a preferable unit because it has to do with the radiation 
that is absorbed in the body and not with the intensity of radiation 
to which the body is exposed, which is sometimes a quite different 
amount. It is only for clarity in thinking, that one readily needs 
to make this distinction at all, but in talking about dosage, one 
must know far more than the number of roentgens or rads that 
are involved and must consider the proportion of the body that is 
included, the time periods over which the radiation is given, how 
long a time has elapsed after the radiation has been given, and, in 
special instances, in particular dealing with radioactive materials, 
the specific type of radiation that is used. 


In order to get this down, again, to a fairly simple form, I am 
going to show you a few slides, trying to capsulize this concept 
of amount of radiation, amount of body included, and whether it 
is acute or chronic and whether there is a long delay period after 
the radiation has been given. 


The first type we will consider is very large amounts of 
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radiation, and, by this, we mean in the hundreds to thousands of 
rads, involving the entire body or major segments of it. This is 
the kind of exposure that occurs in atomic and nuclear weapon 
blast, and practically is never seen or encountered in medical use 
at all. 


(Fig. 1) This is a quick summary of some of the effects that 
you can notice on the individual when you are involved with radia- 
tions of these quantities. As you know, very little shows below the 
25 to 50 rad level, but, up at about the 450 rad level or thereabouts, 
one comes into a high probability of death, in spite of all medical 
measures that are involved. This slide is to remind you that 
this is not what we are going to be talking about. It is outside 
the scope of our discussion today. 


LARGE AMOUNTS of radiation to the WHOLE BODY 
(acute exposure) 


0- 25 rads —no observable effect. 
25- 50 rads — possible blood cell changes, no serious injury 
apparent. 
50-100 rads — blood cell changes, some injury, no disability. 
100-200 rads — injury, possible disability. 


450 rads or more — probable death. 


Fig. 1. This is the type of exposure that may be encountered with 
atomic weapons and accidents with nuclear energy. The likelihood of such 
exposure in the diagnostic use of x-rays is very remote. 

The next type (Fig. 2) is very large amounts of radiation 
to limited parts of the body, and this is the type that is involved 
in radiation therapy for cancer, largely, and again produces visible 
effects on the individual which can be classified according to 
dosage. But, as you know, very often, we give thousands of rads 
of dosage to certain portions of the body and expect the patient 
to survive, although we are taking risks at this stage of the treat- 
ment of very serious disease, and willingly undergo the radiation 
effects from such large dosages. Again, this is not what I am 
going to talk to you about any more today, and I think that we will 
omit the therapeutic range from further consideration. 
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LARGE AMOUNTS of radiation to LIMITED PORTIONS 
of the body 
(acute & chronic) 


25 rads may produce malformation in the developing 
embryo. 


200 rads to thyroid region of infants seems related 
to incidence of cancer of the thyroid. 


200-500 rads to gonads may cause temporary sterility. 


Yet, 2,000-6,000 rads may be tolerated in local areas, treated for 
cancer. 


10,000-50,000 rads applied locally may produce several toxic 

reactions, but with little general harm. 

Fig. 2. This type of exposure is frequently necessary in the treatment 
of cancer and other serious illnesses, where the hazards are knowingly 
accepted for the total benefit of the patient. Such exposure may occur 
in accidents, in atomic weapon explosions, and can be encountered in 


excessive fluoroscopic procedures, and in very extensive or repeated radio- 
graphic procedures. 


Now (Fig. 3) the small amounts of radiation to the whole 
body. We must think in terms of thousandths of rads up to a few 
rads, and this we will talk about, because this is the kind of 


SMALL AMOUNTS of radiation to the WHOLE BODY 
(chronic exposure) 
INDIVIDUALS 
5.0 rads per year after age 18 — whole body. 
1.5 rads per week after age 18 — limited portions of body. 


LARGER SEGMENTS OF POPULATION 


0.5 rads — maximum yearly dose 
(exclusive of radiation exposure from medical, 
dental and background radiation.) 

Fig. 3. This is the type of radiation we all receive as part of natural 


and occupational background exposure — as chronic exposure through- 
out our lives. 
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radiation with which we are dealing when we talk about back- 
ground exposures, about fallout from nuclear weapons, and about 
occupational exposure of radiation workers, without major acci- 
dents involved from nuclear explosions, in a large part of the 
man-made additions to the radiation that we are all receiving, and, 
lastly, the scatter part of radiation that is involved in diagnostic 
use with x-rays outside the region covered by the primary beam. 


The last category (Fig. 4) is small amounts of radiation to 
limited parts of the body, dealing with thousandths of rads up to a 
few, or, in certain situations where fluoroscopy is involved, of the 
order, perhaps, of 25 rads as the average top, I would say, 
involved in diagnostic procedures which may include fluoroscopy, 
again, to limited parts of the body. 


In neither of these last two should we expect any observable 
effect unless there is a very frequent repetition or many repeti- 
tions over a considerable period of time, and the hazards that 
one deals with in these latter two categories of small amounts of 
radiation are ones that must be appreciated largely by statistical 
methods rather than observation on the individual. However, we 
will see that there are a few exceptions to this, too. 


One other distinction must be made, and this has to do with 
the difference between somatic radiations, that is, to everywhere 
else in the body, and to that which is given to the gonads them- 
selves. We will come back again to that in a little while, but 
this distinction must always be in your mind. 


SMALL AMOUNTS of radiation to LIMITED PORTIONS 
of the body 
(acute & chronic) 


SOMATIC HAZARDS 
Likely to be significant only when large doses are given. 


GENETIC HAZARDS 
Long range accumulation effects will be the addition of un- 
desirable mutants. 
No threshold below which radiation can be considered safe; 
even the least radiation adds to the statistical total hazard. 


_ Fig. 4. Somatic and genetic hazards of small amounts of radiation to 
limited portions of the body. 
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Since the radiation that we are exposed to from natural sources 
and natural background is of an amount which must be related 
to that we add to it from medical and general sources, I am 
going to review with you very briefly some of the sources of 
these latter two small amounts of radiation. 


In an attempt to put this in pictorial form (Fig. 5), we 
have put the natural sources on the left, and the man-made ones 
on the right. Among the natural sources of radiation that we 
all get all the time are cosmic radiation and the radiation from the 
environment that we live in. This differs depending on the area 


SOURCES OF EXPOSURE 
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Fig. 5. Natural and man-made sources of radiation exposure. 


of the ground and the composition of the rock or the ground 
with which we are dealing. It varies with the type of housing 
that we are living in. The cosmic radiation varies with altitude. 


On the man-made side, we have the fallout from the use of 
nuclear radiation, the addition of medical and dental use of 
x-rays, and industrial and commercial man-made sources. 


In attempting to summarize these, some of you may recognize 
these pictures as coming from a booklet that the American College 
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of Radiology has sent to all physicians in the United States. We 
can give some numerical values to the average of natural back- 
ground, realizing that they do differ from place to place, and it adds 
up to something of the order of a tenth of a rad or its equivalent 
in biological units of a rem per year to each person. 


MAN-MADE RADIATION 


Medical and Dental 
Occupational 
Plant and Installation Environs 
Fall-out 
Miscellaneous (small, but unknown 
dose) 
Radioactive dial watches, clocks, 
and meters 
Radioactive static eliminators 
Television sets 
Isotope-tagged products 
Radioactive luminous markers 
Personal and household effects 
with slight radioactivity—cer- 
tain eyeglasses, glassware, 
etc. 


Fig. 6. Sources of man-made radiation exposure. 


The man-made radiations (Fig. 6) include medical and dental, 
and occupational, plant and installation environs, and fallout. 
Then, there is a whole host of things with very tiny amounts 
of radiation, which I list here only because people are forever 
asking about them. The amount of radiation that you get from 
any of this whole latter list is so small that it really is not a 
health hazard or even a major addition, but one has to recognize 
that these are radioactive sources. If one loads one’s environment 
with many of these sources, it is conceivable that they could 
become a significant amount. 


A sense of perspective in these things must be constantly 
kept in mind, and always the dose quantity is a part of that 
picture. Trying to get these man-made sources into a small chart 
with some appreciation of values, numerical values, is not easy, 
and most of these values are approximations (Fig. 7). 
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NATURAL BACKGROUND 
(typical values) 


Dose per year 


in rems 
Cosmic rays 0.03 
Earth, housing 0.05 
Atmospheric 0.002 
Internal radioactivity 
beta, gamma 0.02 
alpha 0.005 
Total (approximate) 0.1 


Fig. 7. Typical values of natural background sources of radiation 
exposure. 


We can now consider estimates from the medical and dental 
radiation to our population. (Fig. 8). They are somewhat of 
the order of 1.5 that from natural background, to each person 
per year, spread out all over the total population. This is not 
necessarily just the young people. This is all people. We are 
talking about somatic radiation with much smaller additions from 
environmental and occupational factors, and rather small additions, 
at the rate that fallout is occurring in these days, with peaks 
that may occur from time to time, when such things happen as 
accidents in nuclear plants, as has occurred in England and in 
Canada. Fortunately, we have not had this kind of accident in 
the United States, but we have been contributing our share in 
the purposeful nuclear explosion testing. 


The gonadal rate is a little different because the man-made 
medical and dental radiations do not include the gonads all the 
time. However, the addition of other factors is about the same. 


In dealing with the quantities involved in radiation, it is 
important to look at what trend they are taking, and I think 
that I should say that I would envision, in the course of the 
next twenty-five years, that the medical and dental radiation 
that people in the United States will be exposed to, in the normal 
course of growth, should at least double insofar as the number of 
examinations is concerned. It is quite possible that the figure 
should be three or four times as great. If, then, we accepted 
the same exposure to the people that is occurring now, and 
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doubled or tripled the use, we would come very close to the 
figure which the geneticists tell us, in their best weighed opinion, 
is the amount we should not exceed in adding to the load that 
the population is now carrying. 

However, I think that a counterwise trend is taking place. It 
is that as we are doing more and more x-ray examinations, we 
are using less and less radiation for each examination, and it is 
my personal belief that it is possible for us to triple or quadruple 
the number of x-ray examinations that are done to our population 
and actually come out with less radiation exposure than we 
probably are using now. 


I think that the way we can do this is largely through educa- 
tion, coupled with technical improvements in x-ray apparatus. 
I don’t think it is possible to estimate what the increase from fall- 
out will be. This, as Dr. Brown said to you last year, is largely 
a political question, a military strategy question, and one of 
public policy and international relationships. This, I think is 
beyond our control in the first place and, secondly, with figures 
such as I have shown you here, I think the influence of medical 
reasoning concerning whether fallout should be limited is not 
a major factor. 


There are many other reasons for talking about this, but I 
will only state that it is my opinion that this would not be a 
medical discussion. There is too little evidence that the amount 
of radiation involved is even in the running with the other sources 
of radiation that we have in our environment. I realize this is in 
contradiction to numerous other people who are writing on this 
subject. 


If we are going to look at a way to change the trend of radiation 
exposure for the better then, I think, most of our attention must 
be directed toward the medical and dental use, and, rather than go 
through all the different types of examinations that one can do, 
I thought I would use a single example with you and try to 
look at it from the standpoint of what can be done. 


The most obvious example to use is a fluoroscopic type of 
examination, because the dosages are larger and because the 
control of the extent of the body that is included in a medical 
radiation fluoroscopy is less easily defined. In the next slide, I 
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have listed a group of things which have to do with why one 
chooses a fluoroscopic examination at all, because as soon as one 
uses a specific example, one is confronted with medical judgment, 
and this is probably the most important thing that I really have to 
say to you today—to balance the radiation exposure problems 
against medical judgment. 


Here is a list of four reasons why one would do a fluoroscopic 
examination ; that is, the advantages of fluoroscopy as compared, 
let’s say, to radiographic examinations with x-ray films. The 
first one is the opportunity of seeing motion and the physio- 


FLUOROSCOPIC EXAMINATION 
(ADVANTAGES) 


1. Motion 

2. Contrast Media 

3. Multiple Projections 
4. Immediate Image 


Fig. 9. Advantages of fluoroscopic examination. 


logical action of different parts. In the case of chest fluoroscopy, 
one can see the diaphragm move. In that way, you can tell 
whether the patient is able to breathe. Of course, I say this a 
little facetiously. I think that there are reasons to look at the 
diaphragms for specific situations, where one expects paralysis 
of the diaphragm, where one expects the lifting of the diaphragm 
to show a little fluid, but, you don’t get much information out 
of it, usually. 


Then, there is the heart. You can watch the heart beat in a 
fluoroscope. I have asked people, from eminent cardiologists 
down to general practitioners who use their own fluoroscope, 
how much real information they get out of watching the heart 
in the fluoroscope. I must say that the general consensus is that 
there is precious little you learn by watching the heart. It 
is very unlikely that you are going to be able to identify an area 
of thrombosis by this method, even when you have roentgen 
kymographic tracings. 
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What can you see in the lungs in the way of motion? There 
are dynamically significant things. Certainly, suspected foreign 
bodies in unequal aeration, to the experienced chest fluoroscopist, 
the lightening differentially of the lungs in the sniffing test is 
sometimes the first clue to a very early bronchogenic carcinoma, 
and there are specific things that one can learn from watching the 
motion and physiology. But I doubt if most of the people who 
look at the lungs are looking for physiologic changes or really have 
sufficient training to appreciate what they would see in a physi- 
ologic phenomenon. 


Well, about the only thing left, then, is the larynx, and we some- 
times do this in a teaching institution, but I don’t think most people 
learn much out of this, either, unless there is a specific reason for 
looking at it. 


Fluoroscopy also gives us a chance to introduce contrast medium 
and to see it going through an area like the esophagus. This is 
very worthwhile, if you do it in order to find information of 
value. 


Fluoroscopy allows you to turn the patient in many different 
projections and to see the effect that you get out of many different 
films. This is advantageous when you are looking for lesions that 
can be seen, and trying to identify where they are, but, most often, 
one cannot find a lesion like this which could not be demonstrated 
originally in an appropriate choice of two or three views on films. 


Finally, there is the immediacy of the image. I dare say that 
this is the reason why most chest fluoroscopy is done, because 
one can see what one has now and not later. This is a very 
poor reason for doing fluoroscopy, because, as we will see in the 
next slide, you trade these advantages for numerous disadvantages. 

One is that it is impossible to see in a fluoroscopic screen 
anything like the detail and the resolution that one can see in even 
rather poor quality films. Now, this is just a fact. It has to do 
with the process, it has to do with the nature of the fluoroscopic 
image, and it has to do also with the light levels that the eye is 
working at, in observing the fluoroscopic image. 


Then, there is the dimness of the image, which adds to the 
confusion, or to the lack of good information. 
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FLUOROSCOPIC EXAMINATION 


(DISADVANTAGES) 
Poor Detail 
Dimness of Image 


Time required for Dark 
Adaptation of eyes 


No permanent record 


5. Radiation Exposure 
Fig. 10. Disadvantages of fluoroscopic examination. 


Third, if you do nothing but the fluoroscopy, you have no 
record, that is, a definitive record. You can make a drawing, 
but this is not a good record for later review. 


Fourth, if you do fluoroscopy properly, it takes time for the 
dark adaptation that you should do. 


Last is the problem of radiation exposure. I put it last but, 
I think it is the strongest reason not to do fluoroscopy. I do 
want to go over with you what order of extent this is. 


There are two different exposure problems in fluoroscopy. 
One involves the operator. As the beam goes through the patient, 
the operator, even behind an optimal situation of lead-backed 
fluoroscopic screen, lead-glass backed, and a lead screen and an 
apron and gloves on his hands, must be aware of the fact that 
he is now inserting himself into the radiation field. In a con- 
ventional chest fluoroscope, this amounts to somewhere of the 
order of one roentgen per hour to a tenth of a roentgen per 
hour in different zones. These are not large exposures, but when 
one accumulates them over the period of many weeks and months 
and years, one has to realize how much is accumulating. 


The operator of a fluoroscope should always be aware of the 
fact that he is interposing his body into a radiation field. There 
is some scatter at the back, and, also, whenever he moves his 
hand out to work on the shutters, and if he reaches his hand 
around into the primary beam, he gets into still higher radiation 
levels. 
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Now, what about the patient? The patient is getting, with 
a good type of chest fluoroscopy technique, let’s say, which might 
have taken three minutes for the total examination and 70 kilovolts 
and 3 milliamperes and a rather small shutter opening, only 
6 x 8 inches, and with the appropriate added aluminum filter, 
somewhere of the order of 40 milliroentgens, that is, .04 roentgen, 
in this time, to the male gonads, and about 60 milliroentgens, to 
the female gonads. But the area of the chest itself is getting 
something of the order of 2000 milliroentgens ; that is, 2 roentgens 
per minute, while this exposure is going on. 


If you bring this fluoroscopic beam down and wander over 
the gonads, you can give the gonads the same kind of dose that 
you are giving the chest, and this is with a good, very high- 
quality fluoroscope, under nearly optimal conditions. In a chest 
film, the order of exposure to the maximum nearest part of the 
skin is something like a tenth of a roentgen, and the dose to 
the gonads is down to 1 milliroentgen, or 1 one-thousandth of 
a roentgen. 


The photofluorogram, for comparison, gives the male gonads 
and the female gonads something of the order of three to ten 
times as much exposure as one gets with a regular chest film, 
and the chest itself gets comparable increased exposures as well. 


Here, then, are some numerical comparisons of the values. 
As you will see, the gonadal dose for fluoroscopy versus making 
films is a factor of the order of 50 times, and the order of 
exposure to the chest itself is certainly in this general range 
as well. Therefore, if you have no specific reason to do chest 
fluoroscopy, it is only common sense to avoid this additional 
amount of radiation exposure. 


Now, much has to do with what you can do to reduce that 
which you are giving, even if you need to do it, so we first 
had the doctor choosing the procedure, and now we have the 
doctor trying to do the best he can to make the exposure as 
small as possible. If you use 10 kilovolts more than you need 
on the fluoroscope, you double or triple all the exposures. 
If you use twice as many milliamperes as you need to use, you 
double the exposures. If you leave out the appropriate filter, 
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you quadruple the skin exposures and go up to 1.3 times on the 
gonadal exposure. 


If you have an old fluoroscope that has too short a distance, 
you can quadruple the skin exposures and give two or three times 
as much to the gonads as is necessary, merely by using an 
antiquated piece of equipment. 


If you open the shutters too wide, you don’t change the skin 
dose to a specific area, but you greatly increase the area of the 
body that is included, and you can raise the gonadal dose by 
somewhere of the order of ten times, if it is outside the primary 
beam, and somewhere of the order of fifty times if it comes 
into the primary beam. 


Among new developments aimed at reducing exposure is the 
image amplifier. Currently, several manufacturers make them. 
There is very great interest now in using electro-luminescence 
principles. Electro-luminescence for flat-plane amplifiers will 
probably become practical in the next few years. Television 
systems are being worked on for this principle. We hope that 
before too long we will have more practical fluoroscopes that 
will involve still less dosage than is now necessary. Presently, 
fluoroscopes already require something like only one tenth of the 
exposure that the ones which we had twenty years ago needed; 
so this process of reducing dosage on the technical side is 
constantly going on, and bids fair to get better and better. 


You can make out a safety list, as shown here. I’m not 
going to go through all this with you, but you can have a 
guide here as to when you should do chest fluoroscopy and some 
of the things which you ought always to remember. You ought 
to know what the machine is putting out. You ought to know 
that it is in good condition and has the proper factors of output. 
You want to dark-adapt your eyes. You want to protect yourself. 
You want to use low milliamperage. You want to use the 
shortest time you can and the shortest shutter opening. Keep 
away from the gonads, and have films made for doubtful 
findings, or when you don’t need to do fluoroscopy at all. 
Because of the genetic significance, use some special caution 
with infants and children. 


Another reason for doing this is that it is so easy to include 
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FLUOROSCOPY 
Practical Methods for Good Practice 


Have Safety of Machine Tested 

Measure Output of Machine 

Dark Adapt Your Eyes 

Use Protective Apron and Gloves 

Use the Lowest Radiation Output Possible 

Use the Shortest Time Possible 

Use Small Shutter Opening 

Keep the Primary Beam Away from the Gonads 
Have Films Made for Doubtful Findings 

Use Special Care with Infants and Children 


Fig. 11. Practical methods for good fluoroscopy practice. 
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the whole child in the fluoroscopic image when you are fluoro- 
scoping an infant. It is a natural tendency to include much more 
than the area in which you are vitally interested. 


Dr. Brown, last year, in a very beautiful way, went over some 
of the scientific background of the information having to do with 
the extent of genetic hazard, and whether the scientific proof of 
hazard at very low dosages was well founded and scientifically 
sound. Since he talked last year, there has been still more in- 
formation come out, which, if anything, tends to make us believe 
that we are on less sure ground about the extrapolation of the 
amount of hazard involved in very low doses of radiation than 
we were a year ago. 


I am not going to repeat all this evidence for you, or try 
to go through it, but I will be content with making the statement 
now, that scientifically the amount or the extent of hazard in- 
volved in the low dose range is still very much up in the air, 
and that the reason for reducing radiation exposure cannot be 
weighed on the basis of a certain amount of genetic abnormality 
accruing to the population from a certain amount of radiation 
exposure. The only thing we can say is that all the evidence 
is that any effect that radiation has on the genes is a deleterious 
one. That is still true. We have no reason to believe that radiation 
helps them. 
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Secondly, we do know that in reasonably larger doses, the 
effects are real and that they do accumulate in the form of bad 
mutations, and the bad mutations outweigh the good ones. 


Since we are in this position, and since the amount of radiation 
that we are using in medicine and dentistry can be lowered with- 
out sacrificing anything important in the way of medical good, 
I think, we are left with the logical conclusion that it is our 
business to try to do something about reducing it. 


Personally, I do believe that we are not in a panic situation, 
that we do not have to cut down drastically and immediately, 
or that we should just give up doing things completely until 
we can do the very, very best. But I do think that we owe it 
to our people and to ourselves to try to act with reasonable speed 
in trying to reduce radiation to the lowest amount consistent with 
doing what we need in medicine. 


Several misconceptions still arise, particularly in this gonadal 
effect, and one of them has to do with the concept of individual 
damage. It must be emphasized, I think, that radiation damage 
to the genetic material is a population problem and not an in- 
dividual one. There is no such thing as a bank that each individual 
has for so many rads of exposure to his gonads, which must 
not be overdrawn by any amount. This is important because, 
constantly, I think, I have had letters from people saying, “I 
have had so much radiation exposure, so many examinations of 
such-and-such a type; how many roentgens in this, and are my 
children going to be genetically’ abnormal?” Well, the only answer 
that you can make is that this is not an individual problem, but 
is only a population statistics problem in the long range. 


Of course, many people confuse sterility with genetic ab- 
normality. The fact of the matter, of course, is that it takes 
a very large amount of radiation to do anything at all to make 
a person sterile, and it is out of the range of diagnostic ex- 
posures. But these two misconceptions seem to add up together, 
very often. 


Another thing that is frequently a source of confusion is the 
relationship of these exposures to natural background. You 
realize that, living in the favorable city of Philadelphia, as I 
do, which is practically like Hartford, down close to sea level, 
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we get much less cosmic radiation than they do in such a 
place as Denver. They get 20 milliroentgens a year more in 
Denver than we do in Philadelphia. 


Now, remembering the figure for these examinations, you 
remember that a PA and a lateral chest film, done properly, 
together give something like 1 milliroentgen to the gonads. So, 
if you want to add these things up, in perspective, you can say 
that going to Denver and spending a year there is about as bad 
as having twenty chest x-rays. 


The excesses that one hears about from otherwise intelligent 
people with some scientific background, even including some 
doctors, who refuse to have a chest x-ray examination made 
are ridiculous. I think, at the same time, there might be good 
reasons for giving a little thought to having a prolonged chest 
fluoroscopy done by someone using inferior equipment and of 
dubious training. It might include the gonads in the primary 
beam, and a dose of 2000 milliroentgens delivered to the gonads, 
just because of the ineptness of the operator, is inexcusable. 


I think this covers the range of perspective that I am trying 
to get across to you in these comparisons of some of the numbers. 


We might look again at natural background. If you live 
in a brick house, you get about 50 milliroentgens per year from 
the environmental background. If you live in a wood house, 
you are-much more favored, in that you get only about 10 
milliroentgens from the background. I live in a mica-schist house, 
which is even worse than this. This is a kind of rock that Chestnut 
Hill in Philadelphia is built on, and it is reasonably radioactive. 
It may give up to all of something like 75 milliroentgens a year. 
Of course, if you want to, you can live in a straw house, which 
is still less, unless this straw was grown somewhere where 
the soil was contaminated with fallout, in which case the straw 
might be the worst one. This playing around with milliroentgens 
has to be done with some sense and judgment. 


I do want to say a little bit about legislative control. The 
information about the amount of radiation which is tolerable for 
occupational workers, the so-called maximum permissible levels, 
and the great body of information that has been put out by the 
National Committee on Radiation Protection as a guide to 
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methods for good radiation control and procedures, are the 
results of informed and intelligent scientific opinion that is 
as good as we can get at this time. These recommendations, 
however, are not written in legal language, and they are not 
written in legislative control language, except for one handbook 
which has been an attempt at writing a model code for state 
regulation. 


However, as we see the moves going on for state control of 
radiation hazards and promotion of radiation protection, and 
more and more local areas getting into this, I think that I have 
become more and more impressed with the essential futility of 
attempting to cope with the radiation problem, certainly with 
the medical and dental side of it, by state or legal control. 


The choice as to whether one does a procedure or does not, 
in medicine and dentistry, must finally rest with the doctor. He 
has to know whether it is important enough to him to have a 
certain examination done and to go ahead with it. How it is 
possible to write this into a legal code is completely beyond 
my conception. However, these state legislative moves have been 
of some help in trying to have some inspection system, to go 
around and see if the equipment is taking reasonably full 
advantage of the technological factors that we talked about be- 
fore, and, in the many industrial uses, where the medical good 
has not been involved, I think, these things are worth while. 


Long ago, I gave up fighting against state legislative control 
methods, because, I think, we are bound to have them. We will 
have them soon in every state. They have outlawed shoe-fitting 
fluoroscopes which had, in some enlightened communities, been 
reduced to a third or a half, merely by some local good-sense 
maneuvers, but it is high time they are gone completely, because 
here is an instance in which radiation exposure was involved 
with no good at all coming out of it. I think, the sooner we get 
rid of that, the better off we are. 


On the other hand, there is some virtue in trying to have a 
uniformity of quality standards by which the equipment should 
be compared, and, if doctors will join in this and intelligently 
try to help the state legislatures and join the committees, which 
most of them are forming as survey and advisory sections or 
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committees to the radiation sections of their health groups, I 
think, we have some reasonable hope that this will all go along 
without too much interference with our medical judgment. I may 
be optimistic, but, again, this is my personal opinion. 


However, I am equally sure that the real control, the final 
improvement, comes down to the local individual user and to his 
good common sense. There are one or two other places where 
there is some virtue in medical groups making uniform recom- 
mendations within their own group or to their own members. 
One of these, obviously, is in the survey examinations done 
on presumably well people, as opposed to these examinations done 
for the sick; that is, to people who are presumed to be ill. Much 
of this problem is an economic one, but the radiation exposure 
does have to be considered. 


I think that with the best type of modern technique, we have 
no reason at this time to give up the use of chest survey pro- 
grams, because the amount of radiation involved in chest survey 
programs is very small, as we have seen here. On the other 
hand, any program of survey at all should be reviewed from 
the standpoint of yield and if, in the instance of some tuberculosis 
programs, they are getting a yield of less than one positive 
case per 10,000 examinations, as has happened in certain lo- 
calities, one might well give this up on a purely good-sense 
basis, quite apart from the radiation exposure; in other words, 
give it-up on an economic yield basis. 


At the same time, if you are getting ten cases per thousand 
of active tuberculosis, I think it is perfectly obvious that one 
can readily accept the small radiation exposures in order to 
achieve this good. 


A similar problem arises in the admission chest examinations 
to hospitals, and each hospital should look over how effectively 
good this is and how useful it is to their local purpose. If it 
is really useful, if it helps them keep out cases that are a 
real hazard in the hospital, it can be retained, provided that 
proper safeguards are taken and the radiation exposure is 
minimum. 


On the other hand, if these chest x-rays are not read for 
two or three days, and half those patients come down and get 
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big films, or if they are indifferently read, and you get no 
effective yield out of an admissions program, I think, it’s high 
time that you threw out the procedure. 


This kind of thinking can accompany practically every single 
problem. It always comes back to amount of radiation, and 
how well it is controlled, and, finally, whether we are really 
getting any good out of it. If we do this, if we examine every- 
thing that we are doing from this standpoint, 1 don’t think we 
have reason to be concerned that we are doing harm to our 
population. 


To close on this note, I don’t believe that we are ready to 
close up the x-ray departments and to let people in only through 
the back door. 


I don’t believe that it is time for radiologists and all radiation 
workers to run away from this environment that we are in, 
and head for the nearest South Sea island, on the basis of 
radiation hazards. As a matter of fact, you might get more 
fallout there than you get where you live now. 


I don’t believe that there is any reason to look on the medical 
user of radiation as an ogre, who is endangering our population 
with these vicious rays, although there may be some people who 
can be considered in this category. But, instead, we should see 
the whole picture, where he is using what is an essentially 
dangerous agent against a far greater danger, which is the illness 
or sickness that we are using this potentially dangerous tool to 
combat. 


PRESIDENT BARKER— Thank you, Dr. Chamberlain, for that 
wonderfully practical discussion of the radiation hazards, and 
particularly your emphasis on those areas where we can really 
do something about it. I have reference to diagnosis, our selection 
processes, and in our health and welfare services and preemploy- 
ment examinations, where, as insurance companies, it behooves 
us to be well in the forefront in these matters. Dr. Chamberlain, 
I understand, has very kindly consented to answer any questions 
that may be raised from the floor. Are there any questions? 


Question — Would you be good enough to mention some- 
thing about the possible occupational hazards of mining uranium 
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ore underground in the refineries, such as we have at Fort Hope, 
and in the atomic reactors, such as we have at Cox River and 
other places throughout the country. 


Dr. CHAMBERLAIN— That is a pretty big scope and the 
hazards involved in the nuclear industry from the original 
mining standpoint on through to atomic installation are a huge 
area. I think that all I should say is that there are individual 
problems associated. Mining of radioactive ores depends on 
that area that one is in, in which ore is mined, for example as 
to whether there is a radon gas hazard. In some places it seems 
that the silica hazard is greater than the radioactive hazard, and in 
this country, I think, the situations have generally been very 
good. Certainly, the record in atomic installations and in mining 
seems good. In other parts of the world, it is extremely bad. 


There have been remarkably few accidents in the whole 
nuclear industry and I think that the release of radioactivity 
to the population has also been very low. 


QuESTION — What is the character and intensity of radiation 
from television? Does this contribute to the hazard that people 
complain about? I noticed that you had “television” on your 
slide. What is the character and intensity of the radiation? 

Dr. CHAMBERLAIN —I think that most of the hazard from 
television is intellectual irritation. Our instruments for meas- 
uring radiation are so sensitive that we really can measure the 
radiation output by very tiny amounts, but if a child kept his 
eye six inches away from the television screen —and the eyes 
are a particularly sensitive tissue— we have gone through some 
statistics on this, you might accumulate of the order of a 
roentgen or two in the course of twenty years of watching eight 
hours a day. This would be undesirable, but of course, nobody 
sits that close to television. You can’t see that close. You may 
see a child go up and stick his nose right at the screen, but 
he doesn’t stay there very long. 


For practical purposes, for home television sets, you can ignore 
the radiation hazard except that it ought to be known that there 
is a little radiation coming out of it. It is no health hazard 
at all. 
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In a projection television set, such as is used for theatres, the 
radiation is of a much higher order, but they are properly shielded 
and fall under the x-ray protection control measures. 


PRESIDENT BARKER — Thank you, Dr. Chamberlain. I don’t 
want to cut off discussion, but, unfortunately, Dr. Chamberlain 
is with us for only a few hours, and I don’t want to make it 
impossible for him to make his connections, which are very 
important. 


The subject of the next speaker should be of particular interest 
to the membership, because most of the companies here rep- 
resented have entered the accident and sickness field. I am sure 
that some of the companies have had experience with substandard 
accident and sickness underwriting. Our next speaker accepted 
this assignment with some trepidation, as evidenced by the subject 
of his talk. However, while he is inclined to belittle his achieve- 
ments with becoming modesty, I know of no one better qualified 
to discuss substandard accident and health underwriting than 
Mr. Gerald Parker, Secretary of the Accident and Health Division 
of the Guardian Life Insurance Company of America. 
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GERALD S. PARKER 
Secretary, Accident and Health 


The Guardian Life Insurance Company of America 


You know, if you have ever. sat in an audience and heard a 
speaker take up his first five minutes with a detailed exposition 
of his lack of qualifications and experience and his utter in- 
competence in his subject, and a profuse apology for being there 
at all, as I have, that is usually about the time to start looking 
for the nearest exit. So, long ago, I made up my mind that if 
I ever had to give a talk in a learned fashion on a subject about 
which I didn’t know too much, why, I would just have to let 
on that I was an expert and hope for the best; so I am an expert. 


Of course, I thought, perhaps, I would be showing more 
temerity than judgment in discussing physically incurred risks 
with doctors. However, I finally decided to give it a try, be- 
cause nobody knew very much about it, anyway. So, maybe, 
a little knowledge, however dangerous, might offer some value. 


Seriously, I am sure you realize how very little is really 
known by anyone about this subject of substandard accident and 
health, and I am sure you will recognize my ideas on it for what 
they are— a searching for answers, using what knowledge I have 
been able to accumulate and a good deal of rather careful analysis 
of the extremely meager information available. 


I should like to talk with you today on a very informal basis, 
to explore with you some of the problems which substandard 
accident and health has presented, some of the solutions which 
are being tried, and some of the results which have followed from 
those solutions, if they are solutions. If, thereby, I can suggest 
that one may successfully enter this land where angels fear to 
tread without necessarily being a fool, well and good. Obviously, I 
shall have to draw extensively on my own experience and that of 
my company, because what is now available in the way of industry 
experience is almost non-existent. 
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As you probably know, the various accident and health insurance 
trade associations gave a lot of study to this problem for a period 
of about ten years, culminating at the Individual Insurance Forum 
of the Health Insurance Association of America in Dallas, Texas, 
on November 12, 1956, when I was privileged to present to the 
members of that Association the Standard Nomenclature List of 
Physical Impairments. 


During the ten years or so that I was on the various com- 
mittees of the Bureau of Accident and Health Underwriters and 
the Health Insurance Association studying this subject, a good 
many approaches to it were considered. For example, we con- 
sidered and discarded the idea of a standard policy form for 
impaired risks ; we considered and discarded the idea of an associa- 
tion underwriting guide for the rating of individual impairments. 
For many reasons, these approaches were discarded. The most 
important, of course, was the antitrust problem. 


The committees of the old associations and of the HIAA 
eventually came up with three basic conclusions, and they were 


these: 


First, that a great many physically impaired risks could be 
soundly underwritten on an extra premium basis; 


Second, that many, perhaps most, companies would require a 
reasonable expectation of a useful statistical base for the calculation 
of extra premiums as a prerequisite to experimentation in the 


field ; and 


Third, that a standard nomenclature list of physical impairments, 
with a standard coding system, could eventually supply the vehicle 
for a valid intercompany experience. 


The contribution of the Committee on Substandard Risks of 
the Health Insurance Association was to promulgate this standard 
nomenclature list. The list has been published and is available 
from the HIAA. Most of you are probably familiar with it. 
I understand there are a few copies available here, in case some 
of you might want one later on. 


Now, I am sure that some of you have wondered why we 
felt that a new list of impairments was needed. There are 
certainly many lists of physical conditions, infirmities, disabilities, 
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and diseases. This question was considered with a great deal of 
care and at great length. The MIB list was one obvious starting 
point. In examining it, we found that it was just not adequate for 
handling all the common sickness and accident impairments. 
There are too many areas of impairment that are important in 
health and accident underwriting, but of little significance for life 
insurance. In addition, we felt that there would probably be 
objection on the part of life companies to the use of the MIB 
nomenclature by nonlife carriers. Other lists which have been 
compiled by the medical profession are too complicated, make 
distinctions of a fineness beyond our requirements, and are not 
susceptible to the application of a simple three-digit coding sys- 
tem. I might say that we had considerable misgivings in asking 
for even three digits. Many wanted to hold out for two. 


The answer had to be a new list. Now, this standard nomen- 
clature list is not brief. It includes many impairments which 
will probably be considered uninsurable by most companies for 
many years to come. We thought this was a sound approach. We 
thought it would be better to include uninsurable impairments 
than to omit some which may now be or may soon become in- 
surable. In addition, by making the list as comprehensive as 
possible, we avoided any inference that we were suggesting 
what impairments should be insured and what should not be 
insured. 


The standard nomenclature list is organized in ten basic systemic 
sections. These are the brain, nervous system, cardiovascular 
system, ear and eye, gastrointestinal tract, genitourinary system, 
glands of internal secretion and metabolism, miscellaneous, res- 
piratory system, and skeletal-muscular. 


The genitourinary group includes all the so-called female dis- 
orders and breast disorders. This may not be entirely logical 
from a medical point of view, but it is from the point of view 
of the lay underwriter, and it works. 


With the standard nomenclature list goes a three-digit coding 
system. The objective was to assign a group of one hundred 
numbers to each systemic section and, with one exception, that 
was done. The length and complexity of the genitourinary sys- 
tem required the use of numbers 500 through 629. The next 
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system, glands of internal secretion and metabolism, uses numbers 
630 through 699. Except in the case of these two systems, then, 
the first digit indicates the bodily system in which the impairment 
falls. The second digit indicates a major subdivision within that 
system. The third digit pinpoints the impairment. 


To illustrate how this works, the gastrointestinal system uses 
codes 400 through 499. Within that group, 410 through 419 
cover the mouth area; 420 through 429, the esophagus; 430 
through 439, the upper gastrointestinal tract, except peptic ulcers 
—they’re lucky; they get their own category, because they are 
pretty important to us— 440 through 449, peptic ulcers only; 
450 through 459, gallbladder disease, and so on. 


When the statisticians go to work on these codes, they can 
sort on the initial digit 4, and they can pull experience on all 
gastrointestinal disorders. They can sort on initial two digits 43, 
and obtain all upper gastrointestinal tract disorders, except peptic 
ulcers. They can sort on 44 and get all the peptic ulcer experience. 
If they want an even finer breakdown, then the third digit can be 
used; for example, unoperated duodenal ulcer is 442. After 
subtotal gastrectomy, it is 443, and after other surgery, 444, 
and so forth. 

So much for the workings of the code system. 

Perhaps, the vital question on the Standard Nomenclature List 
is, “does it work?” I assure you that it works. In my company, 
we have based our substandard underwriting manual on the 
Standard Nomenclature List, and it has been entirely satisfactory. 
In over two years of working with this list, we have yet to find 
an impairment which cannot be satisfactorily classified and coded 
under it. Lay underwriters and physicians alike have found 
it reasonably easy to use, and can rapidly locate the proper in- 
structions and codes for any impairment which has been reported 
in medical examinations or attending physicians’ statements. 

Now, this is the background of our problem. These are the 
tools with which we are equipped in attempting to solve it. Let 
us now turn to some of the solutions which have been tried and 
to the results which have been obtained. 


Two quite different major approaches to underwriting im- 
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paired risks for accident and health insurance have evolved over 
the past two or three years. One approach, the chief proponents 
of which are two or three of the larger casualty companies and, 
perhaps, one life insurance company, is known as the “qualified 
condition approach.” 


Using this approach, the company takes the position that it 
will issue a policy at more or less standard rates, covering every 
disability or loss normally covered by such a policy except loss 
arising from the specific physical impairment to be rated up. 
This policy is roughly the equivalent of the usual accident and 
health policy issued with an exclusion rider. It has, however, one 
important difference from the usual contract. It contains a 
separate set of provisions covering what is known and labeled 
as a “qualified condition”. This qualified condition is the im- 
pairment being rated. The policy gives a limited amount of cover- 
age for the qualified condition and an extra premium is charged 
for it. 

To illustrate, a company using this approach might take an 
application from an individual who had suffered a coronary 
occlusion. It would offer him a disability policy paying, perhaps, 
two or three years of benefits at a normal level and subject to a 
normal short elimination period, let’s say, $300 a month with 
first-day accident coverage and a seven-day elimination period 
for sickness benefits, in a two-year period. From the regular 
coverage of this policy would be excluded any loss resulting from 
coronary disease. However, a separate qualified condition section 
of the contract would grant benefits of $300 a month for three 
months, but with a sixty-day elimination period instead of seven 
days, and with a ninety-day maximum payment period instead 
of two years, for any disability resulting from coronary disease. 
The premium for the policy would be the premium for the 
standard coverage plus an extra premium for this special qualified 
condition coverage. 


Now, the figures I have used are purely illustrative. The 
actual amount of coverage might be greater or less. However, 
in all cases, it would be subject to some combination of a longer 
elimination period, a shorter maximum benefit period, or a smaller 
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amount of indemnity than the coverage of the policy for any 
other kind of illness. 


The other approach to this problem, which I shall call the “full 
coverage” approach, is more like the method of underwriting 
impaired risks for life insurance. My own company has followed 
this second approach, which, I think, is considerably simpler and 
easier for life insurance people to understand than the qualified 
condition approach. 


We simply take the applications as they come. If a risk 
qualifies for standard insurance, that’s what he gets. If there 
is an impairment that the underwriters think should be rated, 
after considerable discussion with the medical department, the 
policy is issued with a rating. The coverage may or may not be 
modified, but the objective is to leave it unmodified; to issue, 
in effect, the standard policy with an extra premium rating. 


If the doctors and underwriters think the impairment is of 
too recent origin, or that recurrence is a certainty rather than a 
possibility, then rejection or an impairment rider may have to 
be used instead of a rating. 


As to which of these approaches may prove to be the more 
satisfactory in the long run, I am certainly not prepared to say. 
There isn’t any question but that there are certain advantages 
to the qualified condition approach. For one thing, the companies 
using it are, apparently, willing to accept risks which are much 
more seriously impaired than those that we will take. They will 
accept such risks with a shorter interval after recovery than we 
will. 


It will be quite obvious to you that it will be a long, long time, 
if ever, before we can offer immediate full-coverage accident 
and health insurance to a recent coronary case or a recently 
operated cancer case for any extra premium within the realm of 
economic practicalities. On the other hand, if we are concerned 
with learning as best we can how soon and for what price we can 
grant full coverage to the majority of impaired risks, perhaps we 
can do better with the full coverage approach. 


Only time will tell which of us is right, or if either of us is 
right. It is entirely possible that a third or fourth completely 
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different approach may prove to be the ultimate answer. Of 
only one thing am I reasonably certain in this, and that is, we 
shall find the ultimate answer, and we shall find it during the 
active working careers of most of us. 


Perhaps, you would be interested in learning how we, in our 
company, went about arriving at our substandard plan. It was 
a fascinating experience and one which was extremely rewarding. 
Naturally, it was time-consuming. It took about eight months, 
during which I devoted about half of my time to the project, 
plus three or four hours a week of time from an actuary, a 
doctor, and a lay underwriter. In this eight-month period, we 
put together an underwriting manual for accident and health 
insurance. We have been using it now for a little over two years, 
and we are very happy with it. 


The starting point was the Standard Nomenclature List of the 
HIAA. The first step in rating the various impairments was 
to study, individually, the etiology and usual prognosis of each 
impairment, and to make estimates of the length of the recovery 
periods, or symptom-free periods, following active illness, which 
might represent logical breaking points for ratings and other 
underwriting actions. 


In doing this, I used large work sheets. I wrote down the 
basic code and description of the impairment I was working on. 
Then, I read all I could on this impairment in the reference 
works that I had. Among these were Penter’s book on accident 
and health underwriting, several company underwriting guides, 
the old Conference Underwriting Report, the Merck Manual, and 
the life underwriting manuals of two of the major reinsurance 
companies. The life manuals of reinsurance companies were par- 
ticularly useful in providing classification information, especially 
with respect to recovery periods and for providing a point of 
departure in arriving at the appropriate ratings for some of the 
impairments, where we felt there might be a close correlation 
between the extra morbidity and the extra mortality. 


Well, when I had written up as much as I felt practicable 
about the impairment in question, I would then select what I 
deemed to be appropriate recovery periods, and enter what I 
thought to be proper ratings for each of the five classes of 
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accident and health business we were writing. These were accident 
insurance, health insurance, non-cancellable health and accident, 
hospitalization, and major medical. 


After I had written up, perhaps, a dozen or two impairments 
in this fashion, I would call a meeting of the small working 
committee I had formed to evaluate the job. This committee 
consisted of Dr. Phillips Lambkin, our Associate Medical Director ; 
Irving Rosenthal, our Vice-President and Chief Actuary; and 
Raymond Harwood, our Chief Accident and Health Underwriter. 


The four of us would discuss each of the impairments I had 
worked on. The doctor would comment on possible complica- 
tions, foreseen or unforeseen. The underwriter would give his 
thoughts on actual experience in handling this type of case. The 
actuary would try to pin the doctor down on the frequency and 
severity of recurrences and complications. Between the four of 
us, we would then hammer out a final rating. This final rating 
was expressed in terms of a morbidity point rating system very 
similar to the usual mortality point rating system in concept. 
Having done this, we had a very simple device for making sure 
that our ratings were conservative. We doubled them and added 
10 per cent. That last comment, of course, should not be taken 
too literally, but we did necessarily attempt to be extremely con- 
servative. 

In starting something of this kind, in an absolutely unexplored 
field, it is better to be safe than sorry. You can always reduce 
premiums or pay dividends, but you can increase them only with 
very great difficulty. 

The results have exceeded our fondest hopes. The manual 
has been easy for the underwriters to use; it has been convenient 
for the physicians; it has given consistency to our underwriting ; 
it has had a very favorable result on the final paid-for business. 

I’m sure you’re wondering how much of this business we have 
written and what the experience has been. As to the amount we 
have written, I can’t give you an exact figure. However, nearly 
14 per cent of our current issues appear to be rated. The non- 
taken ratio of the rated cases is about 15 per cent as compared 
to about 7 per cent on the standard issues. I think that a con- 
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servative estimate would be that at least 10 per cent of the 
business we have paid for during the past two years has been 
rated, which would mean that we probably have in force some- 
where between $150,000 and $250,000 of rated premiums. You 
can see that it is still small potatoes. However, it is growing 
quite rapidly. 

We have not made any attempt to tabulate actual experience 
on this business. We shall probably make the first stab at it 
at the end of this year. About all I can say on the loss experience 
is that we haven’t seen anything yet in the way of claim depart- 
ment impressions to make us think we are being hurt badly. 


We have, however, made some studies of the effect of the 
substandard program on our underwriting and issue process 
and on the selling process, and in these I think you may be 
interested. 


Because we began issuing rated business in 1956, we did a 
study based on 1955 and 1957. We followed all our submissions 
for a ten-month period in 1955, and an eleven-month period in 
1957. We figured out the number of cases handled and the 
percentages filed incomplete, rejected, rated substandard, ridered, 
and issued as applied for. Likewise, we took the actual issues 
for the same periods of time on a standard, ridered, and sub- 
standard basis, and we compared the paid-for ratios. 


The results were not at all what we had expected. When we 
began writing substandard, we had an idea that the availability of 
impaired risk ratings would materially decrease the number of 
rejections and the number of impairment riders. Actually, it 
did nothing of the kind. What it decreased was the percentage 
of standard issues. 


Now, in evaluating this surprising development, you should 
remember that Guardian gets almost half of its accident and 
health insurance business from brokerage sources. We put no 
restrictions on the sources from which we would take impaired 
risk business. We decided that we stood a better chance of getting 
carefully completed applications from brokers if they felt that 
they would get a “fair shake” on the underwriting, provided they 
told the truth. I am happy to say that it seems to be working 
out that way. 








166 SIXTY-SEVENTH ANNUAL MEETING 


Of course, the reason why we are getting so much non-standard 
business is that we are seeing a great many cases we never would 
have seen before we started issuing rated business. There is 
no time when it is so easy to sell health insurance to anyone, 
as the week after he gets out of the hospital. We get a very 
substantial flow of applications from people who are just in 
that position. Naturally, most of them have to be rejected, 
postponed, or ridered. Many of them will be ratable later, and 
even more will eventually be standard. In addition, we are getting 
a lot of applications from severe diabetics, badly controlled, 
cancer cases, coronaries, and sufferers from just about every 
other major infirmity you can think of, many of them much too 
badly impaired to consider. 


SUBMISSIONS 
1955 1957 
Filed Incomplete 2.2% 5.5% 
Rejected 4.2% 7.2% 
Ridered 14.5% 11.7% 
Rated 0 11.4% 
Standard Issues 79.1% 64.2% 


To summarize, this chart (above) shows our submissions from 
1955 to 1957. You will see that in 1955, our incompletes were 2.2 
per cent of the submitted applications, and in 1957, more than 
double, 5.5; rejections, almost double [4.2 and 7.2]; riders were 
down just a little [14.5 and 11.7] and ratings were 11.4 per 
cent. This is submissions, now. Remember, all these were issued. 
A little less riders were reported, just about the same as before. 
Standard issues are down from 79.1 to 64.2 per cent. 


The natural conclusion from this study would be that our non- 
taken ratio must have suffered. With so much less standard 
business going out from the issue department, one would expect 
that a good deal of it would come back almost as fast with refusals. 
Not so. 


This is the record on the issues. In 1955, our paid-for ratio 
of our standard business was 91 per cent; in 1957, it was 93 
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RECORD OF ISSUES 


1955 1957 
Paid For 91% 93% 
Riders 75% 80% 
Rated Issues Paid For 0 85% 
Overall Paid For Ratio 88.5% 90% 


per cent. Riders were 75 per cent paid for in 1955 compared to 
80 per cent paid for in 1957. The rated business turned out to 
give us a paid-for ratio of 5 per cent better than the ridered. The 
overall, combined — and remember that the standard issues are 
’way down — improved from 88.5 per cent to 90 per cent. This 
is true in spite of the fact that the percentage of our issued cases 
offered on the standard basis, had dropped from 85 per cent to 
a little over 71 per cent. 


All in all, then, it would seem that the availability of consistent 
substandard underwriting has pretty much convinced our agents 
that they are getting the fairest shake they can on the business 
they submit. Whether it comes out standard, rated or ridered, 
they seem to be going out to place it with more confidence in 
the action that the company has taken, and, since a salesman’s 
confidence is a very major part of his success, they are placing 
and paying for more of this business than they used to. 


From this standpoint alone, I think, the substandard program 
has been worthwhile. Of course, it is more appreciated by the 
middle-aged agents than it is by the young ones. Quite obviously, 
a young agent, in his twenties, or early thirties, hasn’t many 
impaired clients. It is a different story when you talk to the 
agent in his forties or fifties. He has plenty of them, and he’s 
mighty happy to be able to give them some coverage. In more 
than one case, the availability of substandard has meant the dif- 
ference between a life insurance agent practically ignoring accident 
and health insurance and actively going out to sell it. 


We had several producers who became very discouraged because 
they found that their clients, being generally in middle years, had 
a high rejection ratio, and they just didn’t want to keep going 
back with refusals. They would send the applications in and we 








168 SIXTY-SEVENTH ANNUAL MEETING 


would send them back to get more information. We would send 
for reports from their attending physicians. We would want 
medical examinations. Then, when the policies came out, they 
couldn’t be placed anyway. Substandard insurance helped to re- 
verse this picture. In this age group, ratings, I think, do cut 
rejections. When they get a rejection now, these agents know 
that they have a risk that probably can’t be placed anywhere on 
a satisfactory basis. 


That about winds it up. I am sure that there is a great deal 
more about substandard accident and health that you would like 
to know. I would like to know it myself. However, of course, 
I haven’t been able to tell you everything that has happened to 
us in this short time, and if any of you has a question, I shall 
be more than happy to try to answer it. As to the land or, 
perhaps the sea, where angels fear to tread, come on in. The 
water’s fine. 


PRESIDENT BARKER — Well, I am sure that this very provocative 
paper has given rise to some questions. I can answer the first 
one that came to my mind; that is, the Guardian substandard 
manual is not available, so don’t look for it. The floor is yours. 


Question — To what extent do you use temporary extras, 
or putting it another way, when you have issued substandard and 
are asked later to review your underwriting, have you an occasion 
to do that? 


Mr. Parker — In case those in the far corner didn’t hear it, 
the question was, to what extent we use temporary extras and 
to what extent do we review these ratings later on, on request. 
I have to divide the answer in two, because it is two different 
questions. 

As to the question of temporary extras, I think, there is a 
difference of opinion on this among some of the companies 
which are experimenting in this field. We don’t use them. The 
reason why we don’t use them is a fundamental difference, I 
think, between life insurance and accident and health insurance. 
You can only die once, but you can be sick many times. 

When we put a rating on, it is because we think there is a 
possibility, or a probability, that this individual will have a recur- 
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rence, or recurrences, of some illness, or infirmity, which he 
suffered in the past, or because we think that some weakness in 
his system is going to bring on something in the future. 


If you put a temporary on, I don’t think it is logical, when 
viewed in that concept, because if the man has his recurrence, 
you still need the rating. You need it worse than ever. We take 
the position, then, that we will not use temporary extras. 


On the other hand, we do review. We will review any rated 
case, automatically, when a new application is submitted. We 
will review on request after a reasonable period of time. We 
do make a practice of telling our agents, or giving them some 
idea, whom we might be willing to review. I might say the 
time we suggest would be about the time we would feel that 
the risk would reach the lowest possible rating for its history, 
assuming there are no recurrences or possibilities of its becoming 
dangerous. 


We have been following the system whereby we would mark 
our punch-card records to review without request. In just two 
years’ time, we have seen that that is not a very good idea. There 
are too many of them. It just costs too much. We are, I think, 
about in the position where we are going to have to reconsider 
that. 


Does that answer your question? Any others? 


Question — Do you find it necessary in some impairments to 
use both the rider and the extra premium? 


Mr. PARKER — Do we use both the rider and the extra pre- 
mium? Yes, there are some in that category. Some examples 
are epileptic histories, dismemberment cases, blindness or partial 
blindness, one-eye cases, and total blindness cases. We would 
rate these cases. We would also limit the indemnity period, if it 
is a loss of time case, let’s say, to one or two years. We would not 
write anything like lifetime or five-year coverage, so we would 
use the rating for the hazard presented by the impairment and 
use the rider to eliminate the long term coverage. 


On paralysis cases, polio residuals and so forth, we will rate 
and exclude revision surgery. 
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Sometimes, you have both loss of time benefits and hospital and 
surgical on the same policy. You might be willing to rate the 
loss of time, especially with an elimination period but you might 
not be willing to take on the risk of hospital or surgical, in a 
case of that nature. Let’s say it is elective surgery or almost 
sure surgery, but the disability is short or non-existent. Another 
one that you might get in that area, let’s say, would be otosclerosis, 
where you may have continuing fenestrations necessary. You 
rate the loss of hearing, or you might issue standard, but you would 
rider the surgical. 


On unilateral cataract, operative, one eye done, the other eye 
not done, we would rider the eye that was not done. On nodular 
goiters, non-toxic, non-operated, we would rider it if it were 
established for a year or so. If it were over 50, we would also 
rate for the cancer risk; so you might have a rating and a rider, 
both, on that. That is the type of thing where it comes in. 


Are there any other questions? 


Question — Do you give a choice between a rating and a 
rider? 


Mr. ParKER — Yes, we do, under certain circumstances, largely 
because of the brokerage part of our business. When we first 
designed the plan, our original thought was that we would make 
an offer, and they would take it or leave it. But it didn’t take 
long for somebody with a sales mind to point out to us, if 
we said we would take him as a 50 per cent rating or nothing, 
he could say, “Well, go fly a kite. I’ll go down the street to 
the next company and get it with a rider.” So we hit on a 
compromise. 


If the rating does not exceed 25 per cent of the standard 
premium for the entire policy, there is no choice; he takes the 
rating. If it does exceed 25 per cent of the standard premium, 
we give him a choice. That might be a much larger than 25 per 
cent rating on one individual. For instance, in a family policy, 
you might rate the husband, who accounts for, perhaps, 30 per 
cent of the premium. You could rate him up to more than 50 
per cent and still rot exceed that 25 per cent overall limit. 


Question — In these rated cases, you say you can have medical 
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examination of the applicant if you wish? 


Mr. Parker — That is our option. We examine a good deal 
of our non-can business, and others we examine if we think 
that is needed. 


QUESTIONER — Do you have any idea of the percentage of 
examinations? 

Mr. Parker — It is not large. Generally speaking, in accident 
and health underwriting an attending physician’s history is more 
important. More often, we examine for blood pressure and urinary 
findings and to confirm suspicions. We examine them more in 
the older ages and more in the larger amounts of indemnity. 


QuEsTIon — What are the ranges of your ratings? 


Mr. PARKER — Well, we have three different rating categories. 
We use a flat percentage rating on the gross premium. We use 
a flat accident and health rating which is analogous to the per- 
centage rating at age 35, but is not varied by age; in other words, 
we might charge $9 for each $100 a month, regardless of age. 
Well, the rate goes up. You use that where you are dealing with 
an impairment which is not affected by age. 


We also have a series of accident flat ratings where the hazard 
is entirely an accident hazard and it is not fair to charge a man 
on major health portions of his contract for it. But, within that 
general scope, the percentage ratings are, by far, the most used. 
We run 10, 15, 20, 25, 35, 50, 75, 100 and then 50 per cent 
breaks up to a maximum of 300 per cent of standard. That is 
three times the standard premium. 


I might say, in that connection, probably 80 per cent of the 
ratings are 50 per cent or less. The cases where the high rate 
applies, the really high one comes into play, are usually business 
cases, where there may be, a key man accident and health plan, 
and where there are six policies on the key executives of a firm 
and one of them has a blood pressure of 160/102. 


Are there any other questions? 


QuEstion — What are your thoughts on the possible necessity 
of a fee schedule on these major medical plans? 


Mr. PaRKER— The possibility of a fee schedule on a major 
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plan? Well, you know, we use inside limits on ours, Dr. 
McNamara, but we have $1,000 over-all limits for surgery. It is 
not scheduled within that. 


I have a notion that there is one company on the West Coast 
that has a major medical, that is fundamentally an inside limit 
policy, which, I think, does a pretty good job. The problem is 
whether or not you can sell it. I think they are in a better position 
to answer that than I am. I think that may have a greater value 
some day. I don’t think the time is ripe for it yet. But I may 
be wrong. I am about a lot of things. 


I guess that about does it, Dr. Barker. 


PRESIDENT BARKER — I am sure we are indebted to Mr. Parker 
for a very fine paper. He and his company are to be congratulated 
on this pioneering effort. I hope that his paper will stimulate a 
great many of you to go home and get a similar program started. 
We felt so sure you would want a copy of this paper that we 
had it mimeographed. We also have a limited supply of the 
standard nomenclature list. They will be available at the registra- 
tion desk. 


The introduction of chemotherapy has greatly reduced the 
problem of pulmonary tuberculosis from the standpoint of the 
life insurance underwriter. Treatment and resulting prognosis 
are greatly improved. However, the incidence of newly discovered 
cases is still relatively high, and a very large percentage of newly 
diagnosed cases has more than minimal involvement. 


Chemotherapy has not been as effective in reducing the death 
rate among males past 40 as in females. To give us the answers 
to these and other problems, we have with us today an outstand- 
ing authority in pulmonary disease. Senior Consultant in Tuber- 
culosis for the U.S. Armed Forces in World War II, Consultant 
in Pulmonary Diseases to the U. S. Public Health Service, Mas- 
sachusetts General Hospital, Boston Lying-In Hospital, Newton- 
Wellesley Hospital, and the Boston VA Hospitals, Past President 
of the American Trudeau Society, Dr. Theodore L. Badger, 
Clinical Professor of Medicine at Harvard Medical School, will 
speak to us on the subject, “Modern Challenges in the Diagnosis, 
Treatment, and Prognosis of Tuberculosis.” 








MODERN CHALLENGES IN THE DIAGNOSIS, 
TREATMENT, AND PROGNOSIS OF TUBERCULOSIS 


THEODORE L. Bapcer, M. D. 
Assistant Clinical Professor of Medicine 
Harvard Medical School 


This is, in a way, an unexpected pleasure for me to be here 
today. It seems to me that I am always filling out blanks for you 
fellows one way or another, and it never occurred to me that 
there would come a time when I would hold you as a relatively 
captive audience to hear what I have to say. 


It is also particularly nice to find many of my old friends 
here, several of my former students, among them Henry Clifford, 
an old friend of mine, who has gone from Boston to Cincinnati. 
I hope he likes it in Cincinnati. Also, your President-elect, 
Dr. Kirkland, with whom I helped to win World War II some 
time ago. I could tell you some stories about Harry and the 
War, but in his present very dignified position as your next 
President, I’ll really overlook those minor aberrations of his. 


I would also add that two or three years ago, I was talking 
up in Saranac Lake, New York, one evening, in competition 
with Hurricane Carol, when the windows were crashing and 
blinds were torn off, and the hotel would shudder with the blasts 
of the-hurricane, so I assure you that these minor noises that 
arise from the external carpenters here in the building won't 
be too disconcerting. I am very appreciative of your hospitality 
and your very kind invitation to ask me to come down. 


Getting down to business, I would like to say that the time 
has come for a very close scrutiny of all fixed ideas and standard 
patterns in the treatment and prognosis of tuberculosis. If any- 
thing can be said to characterize modern ideas concerning this 
disease, it is the mercurial nature of the changes that have marked 
its course in the past ten years; changes which, I think, will 
probably continue for the years ahead. 


I don’t think we can belittle in any way the great work of 
Koch in 1882, in identifying the etiological factor of this disease, 
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or the contribution of Roentgen in the discovery of x-ray photog- 
raphy in 1895, or the elimination of bovine tuberculosis bacilli 
from our cattle. I do think, however, that it was probably due to 
Waksman’s discovery of streptomycin in 1944, that there developed 
a truly scientific revolution in the treatment of tuberculosis, 
previously characterized by waves of conflicting empirical clinical 
fads. 


Today, the statistical study of tuberculosis has contributed 
enormously to our knowledge of this disease. I think, without 
it, we would not be where we are today. But I think that we 
should not be deceived for a single moment into believing that 
each tuberculous individual can simply be hung up with a thousand 
other cases on a statistical drug rack and be expected to get well. 
Individualization of therapy remains essential for the most satis- 
factory end results. 

In regard to the epidemiology of tuberculosis, I won’t go into 
all the details of it. Briefly, it is no longer a disease with a 
dramatically high mortality rate, but it is, rather, characterized 
by much more exacting and more difficult community prevalence 
of important morbidity. 

Figure 1 shows the changes, and it is the changes, I think, 
that are of interest primarily in this disease. From the upper 
curve, in 1900, you see the very high infant mortality in the 
first five years of life, and a sudden rise again to the age of 30, 
roughly, in both males and females, and then the sharp fall in 
the females with a high rate later on. Today, tuberculosis lacks 
that high mortality of the infant group almost completely. It 
then seeks a very low level, until the age of 10 or 12, or pubity, 
when it mounts slightly, with a little notch today in the 20 to 30 
age group in females, but actually a rise in each succeeding gen- 
eration to an ever higher rate in both groups. So, tuberculosis 
has today really become a disease of old men and old women, 
pretty closely akin to cancer of the lung. 


The new cases that Dr. Barker mentioned are decreasing each 
year, but, I think, we should really fix our attention not only 
upon the new cases, but the total prevalence of tuberculosis. The 
total prevalence means not only the new cases, but also the old 
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TUBERCULOSIS DEATH RATE AMONG MALES AND FEMALES 
By Age: UNITED STATES 
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Fig. 1 U.S.P.H.S. — 
cases in the community added to that, whether they are active or 
inactive. 


This chart (Fig. 2) is taken from the 1957 Annual Report 
of the New York State Hospitals on tuberculosis, discharge of 
patients with pulmonary tuberculosis, from 1945 to 1957, show- 
ing how the hospital death rate has fallen. The 25 per cent who 


CONDITION ON DISCHARGE OF PATIENTS 
WITH PULMONARY TUBERCULOSIS 


Death Rate per 100 
Year Total Disch. Dead % Alive % 





1945 400 25.0 75.0 
1950 764 18.0 82.0 
1957 957 10.0 90.0 


(From New York State Tuberculosis Hospital 1957 Annual Report) 
Fig. 2 
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were carried out feet first in 1945 were reduced to 10 per cent 
in 1957. Those who go out alive, on their own two feet, to be 
discharged to the community, have risen to 90 per cent in 1957. 
This latter is the figure toward which our attention should be 
directed, because it is this figure, the discharges from the modern 
hospital, which constitutes the large bulk of the community prev- 
alence of tuberculosis. 

Here, (Fig. 3) from the same New York institutions, is 
shown the condition of these patients, discharged alive as active 
or inactive. You can see how the inactive or arrested patients 
have fallen. They rose in 1950, but they dropped again in 1957. 


CONDITION ON DISCHARGES OF PATIENTS 
WITH PULMONARY TUBERCULOSIS 
Discharged 


Arrested % or 
Year Total Disch. Inactive Active % 








1945 301 45.0 55.0 
1950 624 55.0 45.0 
1957 859 41.0 59.0 
(From New York State Tuberculosis Hospital 1957 Annual Report) 
Fig. 3 


Interestingly enough, those who were discharged as active, 
55 per cent in 1955, have risen to 59 per cent in 1957. This 
figure (59 per cent) to me is really a far more important figure 
today than the mortality of tuberculosis, because it is this group 
of patients with active disease, discharged back into our com- 
munities, who constitute the hazard of tuberculosis. They are 
the new foci, the nests of bacilli for further infection and trans- 
mission of the disease to others. 

About 50 per cent of those who are discharged “active” repre- 
sent the recalcitrant group, a very hard and tough group of in- 
dividuals who are difficult to treat and who are difficult to handle 
in every respect, and many of whom are alcoholics, adding to the 
problem that they represent. We should regard this as being 
the area to which we should pay particular attention for special 
treatment and handling. 

This (Fig. 4) indicates the areas in which tuberculosis, is 
found. This represents the U.S. Public Health survey of ‘an 
across-the-nation study of some 10,000 individuals, to find out 
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SUMMARY OF FINDINGS OF USPH SURVEY 
The Non-Hospitalized Patient 


Roughly % (45%) of active tuberculosis cases were at home. 
87% of these were advanced tuberculosis. 

Bacteriology of sputum was unknown in 4 the cases and 
was positive in 4 of those examined. 

40% of active cases were receiving neither anti-tuberculosis 
drugs or rest on so-called home cure. 

%4 (24%) active non-hospital patients had no known medical 
supervision. 


ye 


moot 


Fig. 4 
where tuberculosis was being taken care of. This represents the 
nonhospitalized patient with active tuberculosis. Out of this sur- 
vey, in all ages, economic groups, academic, married and unmarried 
and so forth, it was found that roughly one half, or 45 per cent, 
of the active tuberculosis cases were being taken care of at home. 


The interesting part of it is that 87 per cent of these were 
advanced tuberculosis. This is a very significant figure also, be- 
cause one wonders about these individuals. Is this 87 per cent 
being taught properly about the precautions which are necessary 
to prevent transmission? 


The bacteriology of the sputum was unknown in half of these 
cases and was positive in half those examined; that is, in about 
25 per cent of the total, it is known to be positive, and in 50 
per cent of the total, it is unknown completely. 


Further, 40 per cent of the active cases were receiving neither 
antituberculous drugs nor rest, on so-called home cure. The 
reasons for this were many, which time does not permit going 
into. But, once again, many of them were recalcitrant patients. 
Many of them had known of their disease — had started therapy 
but abandoned it for variable periods of time and carried on 
without reporting to their doctor or without continuing their 
drugs. 

One quarter, or 24 per cent, of the active nonhospitalized cases 
had no medical supervision as far as was known. 

It seems to me, the time has come to quit talking about this 
red herring, the mortality of tuberculosis, which has fallen to 
around 6 to 8 per 100,000 across the nation and —stop raising 
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our banners to celebrate the fall in the death rate, but, really, 
to face up to the problem of what we have to deal with, a high 
morbidity and a high prevalence of tuberculosis, and do it with a 
fair amount of intellectual honesty. 


Diagnosis 

With regard to some of the diagnostic angles of tuberculosis, 
the x-ray examination of the chest remains the most important 
diagnostic tool for all thoracic physicians and surgeons. By 
itself, the chest x-ray is of extraordinarily little value, unless it 
is followed by other diagnostic tools and treatment, particularly. 
Today, we have run into the complicating problem of the ill 
effects of ionizing radiation, and this has done much to offset 
the value and the usefulness of x-ray. 


I know that this matter has already been discussed with you 
at length by Dr. Chamberlain. Therefore, I will pass over it 
very lightly, because I know him extremely well and feel very 
similarly, I think, to what he must have told you. Only, from a 
clinician’s point of view, I would like to add that I think we 
need a sound and a really healthy perspective to discipline our 
attitude toward diagnostic x-rays. 


It remains my conviction that the effects of radiation have 
received such notoriety only because they have been directed at 
man’s “Achilles tendon,” or, rather, his reproductive organs and 
his offspring. On the whole, this, I think, has had a rather 
chastening effect on both patients and doctor. Stressing the 
perspective, however, emphasis would seem wisely to be directed 
first and foremost toward protection of the individual from radia- 
tion by the most expert monitoring of our machines that we can 
carry out. 


This means adequate filters, proper protective coning, avoid- 
ance of leaks, careful exposure, and developing technique to 
avoid retakes, as our primary concern. In other words, if our 
emphasis is upon the protective mechanics of our machines, the 
dangers of radiation, I am sure, as Dr. Chamberlain brought out 
yesterday, are very much lessened. 


Secondly, all unnecessary x-ray should be avoided. I think 
that is a phrase which we can remember without too much trouble. 
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Necessary x-rays should always be done. We need only to con- 
template what is unnecessary in order to eliminate any extra 
exposure. 


Thirdly, and, perhaps, most important, fluoroscopy should be 
eliminated as part of the routine chest examination for the detec- 
tion of parenchymal lesions by the amateur as well as the expert 
radiologist. Fluoroscopy should rather be reserved for the diag- 
nostic problem, or for unraveling the dynamics of the thoracic 
organs where cardiopulmonary insufficiency is suspected. Per- 
sonally, I have never used fluoroscopy for the detection of 
parenchymal lesions, but have always used it for the mechanical 
and dynamic activities of the intrathoracic organs and particularly 
as a preliminary evaluation of the physiological status of older 
patients. 


Fourthly, the tuberculin test needs to be dusted off and made 
ready for frequent use. As a valuable tool for case-finding, little 
need be said. As a technique for the exclusion of tuberculous 
infection in the body, it has no equal, in those with undiagnosed 
pulmonary lesions by x-ray. What is not so well known, however, 
is that the more highly positive the tuberculin test, the more 
likelihood there is of underlying active tuberculosis, as well as 
close contacts with open cases. This, I think, is important to 
remember, because, so frequently, those who are interested in 
the epidemiology of tuberculosis speak of its use as a case- 
finding technique. For those in practice and for those handling 
a variety of pulmonary diseases for diagnosis, it is the small 
undiagnosed nodule or the undiagnosed parenchymal lesion for 
which we need the help of the tuberculin test. If you can at 
least eliminate tuberculosis in differential diagnosis, by a well- 
documented negative tuberculin test, you really have been helped 
enormously. 


I would like to add that bacteriological proof in diagnosis is 
desirable evidence of active tuberculosis whenever it is possible. 
The finding of an acid-fast organism in the sputum, or in the 
gastric contents, or in the urine, however, is really no longer 
definite evidence of tuberculosis. It is now necessary to utilize 
cultural discrimination from atypical acid-fast, nonpathogenic 
organisms, in many cases. Also, acid-fast fungi like Nocardia 
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and Streptothrix should rate a high index of suspicion in those 
individuals whose disease does not respond to antituberculous 
drugs. 


The organism, Nocardia, because of its extreme fragility and 
the breaking up of the mycelia into small bacillary components, 
are strongly acid-fast and really quite indistinguishable from the 
tubercle bacillus. The clinical presence of atypical bacilli is quite 
common, but the Nocardia, for example, has a habit of setting 
up housekeeping in old pulmonary lesions where the organisms 
may quite frequently be mistaken for tubercle bacilli on smear. 


I recall one of our baseball players, some years ago, who had 
what was thought to be pneumonia. During the course of it, he 
was found to have acid-fast bacilli, on every sputum examina- 
tion. He was, therefore, started on antituberculous drugs. I saw 
him at that point, and there was something queer about his situa- 
tion. I called our bacteriologist, and she looked at the organisms 
in his smears and said, “Yes, they are tubercle bacilli.” 


“Well,” I said, “suppose I told you that this young man’s 
tuberculin test was completely negative in all dilutions; would it 
change your opinion?” 

“It would shake my faith,” she said, “but, Dr. Badger, I’ve 
looked at tubercle bacilli for twenty-five years and these are 
tubercle bacilli.” 


I replied, “All right, you culture them any way you like and 
I'll have a go at it, too.” 


She could never culture a single tubercle bacillus, but, in every 
specimen, pure cultures of Nocardia Asteroides were always grown 
out by our Massachusetts State Mycologist. 


I mention this incident to show that atypical and fast bacilli 
may be quite indistinguishable from tubercle bacilli. Even among 
the experts, it is very hard to differentiate them. The day of the 
positive “smear” is over, and there is need not only for colonial 
proof but, perhaps, also other proof, that we are dealing with a 
tubercle bacillus. 


Treatment 


With regard to the treatment of tuberculosis and modern trends 
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in drugs, I think, again, that any iron-clad patterns of treatment 
with drugs really no longer exist and should be discarded in our 
own minds. Whatever drug regimen may be decided upon, there 
are certain things for which we aim, spoken of as a “target 
point” or a satisfactory end result in good treatment. 


TARGET POINT 


1. Sputum or gastric cultures negative on 3 successive months. 
2. All cavities no longer present at end of chemotherapy. 


3. X-ray stationary. 
Fig. 5 


Target Point 


Emphasis should be placed with regard to what we’re shooting 
for. We should consider the “target point.” (Fig. 5.) We 
should adopt the idea of shooting for something in particular. 
The “target point” was originally dug up by the surgeons, indicat- 
ing a time during the course of therapy when surgery could be 
carried out safely. Actually, the “target point” is now regarded 
as the earmark of successful medical treatment and beyond which 
surgery may be unnecessary. 


Briefly, the “target point” means that the patient must have 
been negative on three monthly, successive cultures by sputum 
examination. Secondly, at the end of chemotherapy, all cavitary 
disease must have disappeared completely from the x-ray film. 
Thirdly, the patient must have attained a degree of x-ray stability 
throughout the lesion, which remained unchanged. 


We have a concept here, toward which we can work. Drug 
therapy helps us to attain this pattern. In attaining this “target 
point,” I think, we have gained something satisfactory and 
definitive. 


Isoniazid, streptomycin and PAS remain our three drugs of 
choice for long-term and effective chemotherapy. All the other 
drugs are essentially second rate, except for relatively short 
periods of time. Individualization of drugs is essential through- 
out, but primary, uninterrupted drug usage, probably for never 
less than a full year, is indicated in active cases of active disease, 
however minimal. But drugs for two, three or more years may 
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be advisable in the more advanced and cavitary forms of tubercu- 
losis. 


I have a chart which is part of the Veterans Administration 
statistical study on tuberculosis and which is particularly interest- 
ing because it shows the conversion of sputum by culture in far- 
advanced pulmonary tuberculosis, using the three combined 
regimens of isoniazid and PAS, streptomycin and PAS, and 
isoniazid and streptomycin. It shows that, really and truly, all 
three of these regimens are extraordinarily good. But there is no 
question about it, isoniazid and PAS rates first in this series; 
also that PAS, in the second series, is a little less good, 82 per 
cent; and streptomycin and PAS while lower, is 77 per cent 
effective and still a very good combination. 


There has been some difference of opinion concerning the 
results of the use of these three regimens. In Great Britain, 
the studies of the British Research Council show that isoniazid 
and streptomycin gave the best results, as compared to isoniazid 
and PAS. One has to choose a little bit, therefore, as to what 
one is aiming for. Generally speaking, streptomycin and PAS 
are now a little lower down the list, no matter how you look at it. 


These represent generally acceptable basic regimens in drug 
therapy: original treatment, to minimal and moderately advanced 
cavitary disease. Probably, the most widely used combination 
today and still No. 1, is isoniazid, 300 mg, or more, and 12 grams 
of PAS per day. No. 2 isoniazid and streptomycin are almost 
equally widely used, and, perhaps because of the British Research 
Council study, gaining in the frequency with which they are 
adopted. 


No. 3 is a combination of all three drugs, and, over a period 
of time, there has been extraordinarily little difference between 
these three regimens. Because of that, there has been a tendency, 
and there still remains a tendency, in some people’s minds, to 
reserve one drug for the relapse period, in case you have a relapse 
and need a drug which is good for an otherwise resistant organism. 
However, in the excised specimens of the lungs, from those 
who have had chemotherapy for a long period of time, organisms 
are now being recovered which are sensitive to the original form 
of chemotherapy, and there is a little less danger, a little less 
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apprehension that you will be dealing later, if you have a relapse, 
with a totally resistant organism. 


No. 4, isoniazid alone, has been gaining in its popularity 
largely through the work of McDermott and Muschenheim in 
New York. In their early study of miliary disease, they found 
an extraordinary effectiveness of INH alone and have subsequently 
used it. Actually, they appear to feel that the result of isoniazid 
alone is just as good as with PAS. Approximately 92 per cent 
of all their original primary treatment cases have turned negative, 
with closed cavity in minimal and moderately advanced disease. 
However, isoniazid alone does not yet have the test of time. 
Therefore, I do not believe that isoniazid alone should be used 
widely until the present well-controlled studies have been given 
more time to ascertain whether or not the relapse rate will be 
higher or lower than in the other groups. 


There are so-called high dosages of isoniazid and strepto- 
mycin, which are recommended particularly by some groups. These 
regimens usually have 10 to 16 mg/kg per day of isoniazid. 
The reasons for this, due to the fact that some individuals have 
not responded to conventional doses of isoniazid, about 5 or 
10 per cent, because they have destroyed, or so-called “acetylated,” 
their isoniazid replacing one of the nitrogen radicals in the 
acetyl group, thereby making it a completely ineffective drug, to 
the extent that it no longer affects the tubercle bacillus. Larger 
doses of isoniazid have been found to overcome this individual 
defect, and so larger doses are recommended for those who destroy 
their isoniazid. 


A few institutions, like the National Jewish Hospital in Denver, 
use this as their routine, basic regimen. Streptomycin is used 
in 1 to 2 grams a day for at least three months, until sputum is 
negative or the cavities are closed, and then may be replaced 
with PAS, 12 grams a day. Pyridoxin doses are 50 to 100 mg. 
These regimens have not been widely confirmed by other in- 
vestigators and, again, need the test of more time. 


There are other drugs which we do have available. Pyrazina- 
mide, is an extraordinarily potent drug, especially with isoniazid, 
representing one of the best and most bactericidal combinations 
that we have. It is quite toxic to the liver and may produce 
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jaundice which has rarely been fatal. It is best to be cautious 
in the use of PZA, but in doses of 1.5 grams a day, such as we 
see here, it very rarely, if ever, produces jaundice and, if followed 
closely with liver function tests may be quite safe. 

Cycloserine is no longer an experimental drug, but is probably 
second-rate. It works with isoniazid well for relatively short 
periods of time, is highly cerebrotoxic, and convulsions may be 
one of its common complications. Thiocarbamadine is still also 
in the experimental stage. Kanamycin is in the experimental 
stage, and probably not much good. Viomycin is used but is highly 
toxic to the kidneys and inner ear. It may be used with isoniazid 
for shorter periods of time in order to prepare patients for 
surgical procedures. Streptovarasine is still experimental, but, 
used in combinations may, perhaps, be found more useful as 
time goes on. 


Relapse 

Relapse is the earmark of unsuccessful treatment. The per- 
manence of healing, lasting bacterial conversions, and the per- 
manence of cavity closure or x-ray stability are the aims of 
treatment. If they endure, treatment has been good; if they don’t 
endure, treatment has been distinctly second-rate. This table 
(Fig. 6) shows the relapses following the “observation point,” 
where the “observation point” is the “target point.” 


RELAPSE FOLLOWING OBSERVATION POINT 
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(Dr. James E. Raleigh, V. A. Administration) 
Fig. 6 
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These cases represent streptomycin and PAS, streptomycin 
given one gram daily intramuscularly. These are Dr. Raleigh’s 
studies from Sun Mount, and one of the few records of long- 
term followup that we have that have been very ably studied 
and very carefully observed. 

Among those who have reached the “target point,” negative 
bacteriology, closure of all cavities, stable x-ray, the relapse rate 
is about the same with or without excision. Those who have not 
been resected are represented by a relapse of 18.5 per cent. Those 
who have been resected show a 12 per cent relapse—not a 
statistically significant difference, and points to the fact that this 
particular group of patients who have reached the “target point” 
in medical chemotherapy are probably not subjects for excision. 


RELAPSE FOLLOWING OBSERVATION POINT 
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(Dr. James E. Raleigh, V. A. Administration) 
Fig. 7 


This chart (Fig. 7) shows the relapse following “observation 
point,” where the “target point” could not be reached and where 
there were open cavities, but the sputum was negative. Notice 
the higher incidence of relapse in these individuals. Those who 
were not resected, upper group, had a very high relapse rate of 
nearly 60 per cent, whereas those who were resected show a re- 
lapse rate of about 28 per cent. In these “open-negatives” the 
difference between excision and leaving them in, is very great. 
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They represent those in whom excision is most wisely carried out. 


There is another study showing individuals in whom the “ob- 
servation point” was not reached again representing the open 
positive cavities. Of those who were resected, only 3 per cent are 
dead. Of those who were unresected, 42.5 per cent are dead. 
So here, there is an extraordinarily great difference between the 
incidence of relapse on the resected and the non-resected group. 


Surgery will not be discussed in detail. It is too big a subject 
to get into, beyond the slides which I have shown you. Excision, 
when available, in the sputum negative, closed cavitary residuals, 
has not significantly reduced the relapse rate. In other words, 
if you have closed cavities and negative sputum, it doesn’t seem 
to make much difference whether you operate or do not, whether 
you leave the residual lesion in, or take it out. If adequate chemo- 
therapy is continued for long enough periods of time and the 
“target point” is attained, the probability is that surgery will 
prove to be less necessary as follow-up proceeds for a longer 
time. 

High risk is involved in extensive surgery, in extensive disease, 
and in individuals with highly positive sputum and especially 
in those with pulmonary insufficiency. Excision of the closed 
cavitary, negative individual offers little benefit. 


Rest versus Ambulation 


Now, what about rest and ambulation in the treatment of 
tuberculosis? This is a subject under considerable discussion 
today, because it has become apparent that chemotherapy will 
not cure all tuberculosis. It remains impossible to disregard the 
host-parasite relationship, and the genetic factors of constitutional 
resistance and susceptibility to tuberculosis. Nutrition plays its 
role in immunity and in recovery from tuberculosis, and adequate 
caloric intake and protein intake are extraordinarily important. 


Patterns of thought concerning bed rest are still changing, 
and though its abandonment is recommended by a few, modifi- 
cations of its usefulness are worldwide. There is always a new 
slant to the meaning of bed rest. Laennac, in the mid-sixties, 
liked his patients to cure at the seashore with a sheltered life. 
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Dettweiler, in 1885, had the first sanatorium for bed rest, on 
the shores of the Black Sea. Patterson, an Englishman, in 1890, 
preferred hard physical labor as a cure, but his mortality was 
high. Trudeau, in developing the Adirondack Mountain cure, 
appeared to lay more weight upon the benefits of hunting and 
fishing than upon bed rest. Boston’s beloved Bowditch sent his 
patients on month-long horseback rides around New England, 
and if they couldn’t ride horseback, he sent them on buggy rides. 
Many of them did extraordinarily well, but his relapse rate was 
also high. 


It was only a few years later when he and Joseph Pratt, who 
was his contemporary, had a terrific controversy about what 
kind of treatment was correct — horseback riding or bed rest. 
Pratt published his first article on the beneficial effects of rest 
in tuberculosis in 1911. From then on, for nearly a half century, 
rest in a variety of forms, usually ill-defined except for strict bed 
rest, was the basic treatment of our best sanatoria and our most 
thoughtful phthisiologists. 


Antituberculous drugs have, however, changed our thinking 
on this score enormously. The advent of isoniazid brought the 
first uncontrolled or, rather, unsupervised treatment of tuber- 
culosis, so-called ambulatory treatment, or, if you wish, treatment 
“on the hoof,” with only the use of drugs and nothing else. 
There are so few definitive data on all of this, so little, really, 
very clearcut thinking on the subject, that it may be of interest 
to mention two or three of the things which have led specifically 
to some of the attempts to solve this problem as well as to outline 
the place that rest should have in treatment programs. 


Robin in New York and Stocklen in Cleveland separately treated 
large groups of patients originally awaiting hospitalization, with- 
out beds available, without restriction of activity in any way in 
particular and with drugs only, using isoniazid. This was, indeed, 
a truly ambulatory group. It not only was an ambulatory group, 
but also an uncontrolled, ambulatory, and partly recalcitrant group. 


The results of these first ambulatory studies were probably 
better than no treatment at all, but definitely second rate, and a 
good example of the need of something more than drugs alone. 
After two years of treatment, 50 per cent of Robin’s and 
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Stocklen’s cases — and they were pretty closely equal — had done 
well and were sputum-negative, but 50 per cent had not con- 
verted their sputum and had not closed their cavities or had 
progressed. This is, therefore, a 50 per cent treatment failure. 
Weir, at the Fitzsimmons General Hospital in Denver, Colorado, 
attempted a controlled study of rest versus ambulatory treat- 
ment in separate pavilions of his hospital. One pavilion was 
devoted to bed rest of twenty hours a day, and the other pavilion 
— well, they weren’t supposed to be in bed at all, except when 
they slept at night. His patients were all hospitalized for long 
periods of time and therefore living a most restful and protected 
life, whether tagged for bed rest or ambulation. Therefore, this 
was not a truly controlled protocol. I called this to Dr. Weir’s 
attention one day and said that it was my impression from my own 
Army experience that any soldier or officer in the U. S. Army 
who was in the hospital spent as much time flat on his back 
as possible, whether or not he was asked to; in fact, this even 
applied to those who were not in hospitals. I thought, therefore, 
that the nature of the controls was not quite clear. Dr. Weir, 
who was extraordinarily intuitive and perspective about his study, 
realizes this is the case and he is going to work out a more con- 
trolled study, if he can possibly do so. 

Dressler and Middlebrook at the National Jewish Hospital in 
Denver also specifically recommend ambulation as a form of 
therapy, stating that rest is harmful in the treatment of tuber- 
culosis. It is their contention that ambulation keeps the tubercle 
bacilli active and multiplying in the tissues and, therefore, more 
susceptible to the action of drugs. This concept, however, is 
a slightly dubious one, unsubstantiated by any very good scientific 
evidence and without agreement among judicious bacteriologists. 
But at the National Jewish Hospital, long-term hospitalization is 
the rule. It was surprising to discover that their hospitalization 
is much longer than we were accustomed to recommend in the 
prechemotherapy days, at the Channing Home in Boston. Long- 
term hospitalization, with a well-ordered life, with less bed rest 
than in other hospitals, is the basis of their treatment for tuber- 
culosis, but rest, however you define it, remains the backbone of 
their therapy. 
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It is apparent that we need to reexamine what we mean by 
rest in the treatment of tuberculosis, for rest is “built in” to 
institutional care, no matter how you look at it. Life there is 
carefree compared to the burdens and responsibilities of home 
care, where competing with normal people in the household may 
really be tough on tuberculosis. 

I think that order is finally emerging from chaotic concepts 
on rest by the usefulness of discriminating between rest and bed 
rest in the treatment of tuberculosis. Rest should be considered 
complementary to drugs, essential in all acute and toxic states and, 
perhaps, essential to rapid cavity closure. It is fair to say that 
in minimal, noncavitary tuberculosis, bed rest has no great in- 
fluence on its course, but a sheltered life may be of great benefit 
to rapid improvement, until inactivity is attained. However, in 
advanced cavitary disease, the benefits of bed rest have been 
widely recognized by wise clinicians for a half century, and its 
continued usefulness as an adjunct to chemotherapy does deserve 
careful study. If cavity closure is the end-point of treatment, the 
“target point” of good treatment, then bed rest in the treatment 
of advanced cavitary cases carries weight in judicious planning 
in order to reduce the period of hospitalization. 


These things, we are not sure of, and we do not have much 
scientific evidence about them, but, nonetheless, they are ob- 
servations by excellent men over long periods of time and deserve 
serious regard. 


Rest does not necessarily mean rest in bed. Perhaps just 
reclining before the television or even swinging in a string 
hammock under a tree gives the patient a little bit of leeway 
and gives him a varied existence and less sense of confinement. 


Extrapulmonary Tuberculosis 


In extrapulmonary tuberculosis, treatment is represented by 
these brief notations. Pleurisy with effusion, two drugs, with 
or without streptomycin, one or two years. Bone and _ joint, 
two drugs, plus or minus streptomycin, two years. Meningeal, 
three drugs, two years. Miliary, three drugs, two years. But the 
thing that characterizes all these is the long uninterrupted therapy. 
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Pleurisy with Effusion 
Pleural effusion represents a rather more serious form of 


tuberculosis than is indicated by the benign and transient nature 
of the acute episode itself. 


Roper and Waring, in 1955, carried out a five-year followup 
of pleurisy with effusion in the immediate prechemotherapy 
period, with World War veterans. They showed that those who 
developed pleurisy with effusion during World War II had a 
severe form of the disease. It was really an unusual analysis 
of the severity of the widely accepted mild concept of pleural 
effusion. 


Here, according to age, are those who subsequently relapsed; 
75 per cent of those 18 to 24 years of age relapsed with paren- 
chymal disease, and in those 25 to 45 years, 54 per cent relapsed. 


We have the same thing in regard to the overall picture of 
pleural effusion unrelated to age. But it is also specifically noted 
with regard to positive and negative effusion. It doesn’t really 
make any difference whether their effusion is positive or negative ; 
if untreated, they still break down, 60 per cent or more of them, 
with pulmonary tuberculosis. 


There is another angle of great interest, with regard to pleurisy 
and effusion. Following effusion, in Roper’s study, there was an 
extraordinary amount of extrathoracic tuberculosis, and 20.5 per 
cent of those who had a pleurisy with effusion developed extra- 
thoracic disease; 8 per cent of them with pulmonary tuberculosis ; 
more than 6 per cent with another pleural effusion; another 4 
per cent with pulmonary and pleural effusions; and the third, 
extrathoracic tuberculosis alone, 1 per cent. 


This study of Roper’s is brought out because pleurisy with 
effusion has been a neglected area of therapy in tuberculosis. 
The effusion itself is oftentimes so transient and so mild that 
as soon as symptomatology has disappeared and the temperature 
has returned to normal and the x-ray is negative, many patients 
have been allowed to return to their normal activities. Patients 
with tuberculous pleural effusion usually are not given drug 
therapy for a long enough period of time. In other words, 
primary pleurisy with effusion probably represents a progressive 
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primary tuberculosis, with a hematogenous component, with 
dissemination of organisms widely throughout the body. 


Why do organisms disseminate in some and not in others? 
I think one must revert to the concept of the individual with low 
resistance to tuberculosis. Such an individual does not have what 
it takes to fight and combat the disease, and, therefore deserves 
more intensive chemotherapy. Two years is probably the minimum. 
Many recommend a year or less, but this is probably inadequate 
drug treatment in this particular form of the disease. 


It is of interest also in genitourinary tuberculosis that the 
results of chemotherapy have been extraordinarily good. Lattimer 
is really the only one who has observed and studied enough 
cases and followed them for a long period of time, to see what 
happens. Triple drug therapy has stood the test of time. The 
results are best, without much doubt up to the present time, with 
streptomycin INH and PAS; 96 per cent at the end of two years 
show a negative urine. 


Treatment in genitourinary tuberculosis has reached the point 
where surgery is practically never undertaken until after a year 
of drug treatment, with the exception of a few who may have 
encapsulated pus which cannot be handled by drugs. But, on the 
whole, surgery is much less necessary than in the past. When 
surgery is undertaken today, perhaps only a small section of the 
kidney may be removed. 


Special Considerations 


There are a few special considerations in regard to treatment. 
One is the use of steroids. Corticosteroids deserve, I think, 
special mention. Their beneficial effects in severe infections are 
due primarily to their anti-inflammatory action and, in the 
lungs, to their bronchodilator or antispasmodic action. Their ill 
effects upon depression of host resistance to infection along with 
other well-known toxic results may outweigh the good they do, 
but the good effects of corticosteroids in tuberculosis are widely 
reported in individual groups and by individual investigators and 
in individual cases, but the results are essentially conflicting. It 
is hard to judge the effect of steroids in this disease in a given 
single case. Therefore, it is really timely that a very well-con- 
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trolled, double-blind study be carried out on the effects of 
corticosteroids in all forms of tuberculosis, before less experienced 
observers use them too widely, to the detriment of patients. 


It is well known that corticosteroids, used for tuberculosis not 
covered by chemotherapy, may produce wide and often extremely 
acute dissemination of disease. Under good chemotherapy, this 
rarely happens, but the time element enters in, and there are rare 
cases who have been on steroids and chemotherapy successfully 
for a long period of time which eventually break through the 
barrier of the drug coverage. 


I think that it is true that in the very few well controlled 
studies we have, the enthusiasm for the success of corticosteroids 
is marked by much less certainty than in those individual cases 
where it has been used by enthusiastic observers. Chemotherapy 
with steroids is really fraught with serious complications, which 
time does not permit going into. 


Along the line of nutritional deficiencies, which are well 
recognized, I just want to speak of gastric resection as being 
accompanied by a very deleterious effect upon tuberculosis. Dr. 
Thomas Worthin at the Veterans Hospital in Boston was one 
of the first to observe the active exacerbation of tuberculosis 
following gastric resection, in some instances in those in whom no 
tuberculosis was visible and in others where it was but felt to 
be quite inactive. This problem needs very careful consideration. 
The probability of underlying tuberculosis in all gastric resections, 
even where no evidence of disease exists, requires a long-term 
followup, probably with annual examination for many years to 
come. In individuals with gastric resection where there is a 
questionable pulmonary lesion, frequent re-x-ray, probably with 
gastric cultures, are clearly indicated and preventive chemotherapy 
should be considered with presence of a strongly positive tubercu- 
lin test. 


Chemoprophylaxis 


No discussion of treatment is complete without some comment 
about chemoprophylaxis. Drug treatment of the tuberculin con- 
verters is being widely studied today. This is still in an experi- 
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mental phase. There were a few important observations made by 
Brailey and Hardy from Johns Hopkins on “Tuberculosis in 
White and Negro Children,” which is a most interesting factual 
account of childhood tuberculosis in the prechemotherapy days. 
This is important because the natural history of tuberculosis is 
no longer being seen, with the use of modern drugs, and there- 
fore this study presents significant data. Their followup is 
extremely terrifying in its demonstration of the high incidence 
of mortality following primary tuberculosis in those under the age 
of three years. Furthermore, of the 108 deaths which they 
recorded, 78 per cent of them were due to miliary or meningeal 
tuberculosis or both. 


Approximately a year ago, the U. S. Public Health Service 
published its report on the “Prophylactic Effects of INH on 
Primary Tuberculosis in Children.” During the first twelve 
months, serious extrapulmonary complications developed in five 
children on isoniazid and in twenty-six receiving a placebo. This 
was a double-blind controlled study in which either a placebo or 
the drug was given, and neither the patient nor the doctor knew 
whether the patient was receiving the placebo or the drug. Only 
the central office held the key. This is the kind of double-blind 
study that should be more widely used in testing chemotherapy. 


Thus, isoniazid given to those who had converted their tubercu- 
lin test from negative to positive reduced the serious complications 
of childhood tuberculosis in 80 per cent of those who received 
it. This observation in infants under three years of age clarified 
the use of isoniazid as prophylaxis in that age group, but its 
value from 3 to 14 years of age is not so clear-cut. Also, 3 to 14 
is the period when few children develop tuberculosis. It can 
also be said that in the succeeding year after the placebo and the 
isoniazid were stopped, the development of pulmonary lesions 
was closely similar in the two groups of patients. Therefore, one 
wonders whether one year is long enough to continue the 
prophylactic therapy and whether two or three years may not 
be necessary. 

This matter of prophylaxis is presented as being the area of 
investigation today. If it is undertaken, prophylaxis should be 
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undertaken somewhat conservatively, a little skeptically, and, 
perhaps, with the idea that we don’t know the answer and still 
may need some years to fully evaluate its usefulness and its 
dangers. 


BCG 

On the subject of BCG, which is a lecture in itself, I can 
dispense with it briefly by saying that opinion here is once again 
divided. Recent statements in the American Trudeau Society 
and the U. S. Public Health Service put it pretty well on the 
line that BCG in this country should be reserved for tuberculin- 
negative individuals in those areas and groups of high incidence 
where the danger of contact is high. But there still remains con- 
siderable disagreement. There are those who are enthusiastic 
for it, and those who are not. Personally, I believe that we have, 
in the light of modern drugs, a great deal to gain from knowing 
who the tuberculin converter is and watching him and treating 
him adequately with chemotherapy when the time comes. Once 
the tuberculin test has converted to positive by the use of BCG 
vaccine a few will revert negative again, but control of the 
tuberculin test has been lost. Furthermore, once BCG is positive, 
it is not possible to know if or when human tuberculosis creeps 
into the picture. This is a personal opinion since I prefer to 
know what the tuberculin test is doing and to treat accordingly. 


SUMMARY 

I would like to emphasize that active tuberculous infection with 
adequate and prolonged primary drug treatment, combined with 
appropriate rest and surgery, offers a prognosis of nearly 90 
per cent or more of complete recovery, with return to normal 
living with only minor restrictions. 

Further, the time has come when we should no longer rally 
round the death rate as an index of our success in controlling 
tuberculosis. Rather should we regard the community prevalence 
of tuberculosis, the new cases plus the old ones, the active and 
the potentially active, the known and the unknown, but especially 
the known individuals with tuberculosis in any category. Herein 
lies our problem of the control of relapse. The future direction 
of the incidence of tuberculosis in any community will depend 
upon the unrelenting urgency with which this phase of the disease 
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is pursued. This takes effort and support. Don’t forget to buy 
your Christmas seals. 


PRESIDENT BARKER— Thank you, Dr. Badger, for bringing 
us up to date and for this clear and comprehensive picture of 
the present-day clinical situation with respect to pulmonary 
tuberculosis. If there are any questions, I am sure that Dr. Badger 
would be glad to answer them. 


Question —I would like to ask Dr. Badger for his comments 
on the cardiovascular complications, right-side heart failure par- 
ticularly, major lobectomy and pneumonectomy. We have been 
concerned with that as a problem. 


Dr. BapcErR—I didn’t have time to go into the physiological 
aspects of all this today, which I would have liked very much to 
have done, because it is very close to my heart, too. We are 
fortunate in the Boston City Hospital, where I do my work in 
clinical medicine and tuberculosis, to have Dr. Edward A. Dressler 
as the Head of our Pulmonary Physiology Department, and he 
has followed the tuberculosis patients, both pre- and post-surgically, 
now for a matter of a good many years. 


There are many interesting things that have come out of it. In 
the preoperative preparation of tuberculosis, function studies 
occupy a very important place. Ordinary, conventional studies of 
the ventilatory segment, if they are perfectly normal, end there. 
If they are sufficiently abnormal, then differential spirometry 
is done to evaluate whether or not the side which is left behind 
is able to carry the load, or whether other things like pulmonary 
emphysema, obstructive emphysema, or other fibrotic diffusional 
defects occur, which would make it unwise to proceed with surgery. 


So far, in, I think it is now seven years of followup, in those 
individuals who had no pulmonary emphysema existing previous 
to surgery, none has so far developed any obstructive pulmonary 
emphysema. 

We have no routine in regard to doing a thoracoplasty, a 
tailoring job to fit the diseased lung. We depend entirely upon 
what the situation looks like. We don’t even do a thoracoplasty 
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necessarily after pneumonectomy. If there is little or no displace- 
ment, we never bother with it at all. If it looks as though there 
is going to be, we may then do a tailoring job to prevent over- 
distension of the contralateral side. 


QuEsTIon — What is your feeling regarding segmental resec- 
tion versus lobectomy? 


Dr. BapGeR— Well, once again, being a medical man, this 
depends a lot upon who the surgeon is who does it. I think, if 
he is very adept and skillful, he gets away with both of them 
almost equally well. Segmental resection however, is increasingly 
unnecessary with good modern chemotherapy. In general, the less 
the resection, the less the complications which follow. 


PRESIDENT BARKER — Thank you, Dr. Badger. 


Since I cannot begin to thank each of you individually, I want 
to take this opportunity to thank you collectively for your help 
and cooperation during the past year. I have already referred to 
the overwhelming response to my request for suggestions for 
improving the Association and subjects for discussion in our 
scientific meetings. 


I particularly want to thank the Officers of the Association, 
the Chairmen and members of all committees. I am grateful to 
the Ad Hoc Committee for their efforts in revising the Con- 
stitution and By-Laws, and the help given me by the Program 
and Convention Committees. 


Dr. Schaaf, our Secretary, Miss Risselo, assisted by Miss 
Citriano of Connecticut General and Miss Roy of the Aetna, 
deserve a great deal of credit for all the preliminary arrange- 
ments and the registration. 


For the floral decorations and their tasteful arrangement, we 
are indebted to Mrs. Laramore and her very energetic committee, 
Mrs. Larson and Mrs. Stewart. 


My associates, Drs. Earle and McGaughey, are deserving of 
individual mention, the first because of his untiring effort to 
make the panel a success, and Dr. McGaughey for his handling 
of the room reservations and his temerity in standing up to those 
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who would have subordinated our requirements to political expe- 
diency. While I am a personally staunch supporter of Vice- 
President Nixon, I am glad that the room arrangements were 
in the hands of one of our members who felt that the Association 
should also receive the recognition it deserves. 


My special thanks to the Ladies Committee and all the ladies 
who graced the meeting with their presence. We hope to see an 
increasing number of them at our future meetings. 


The management of the Statler has been most helpful and I 
would like to have a hand for Mr. Lopere, Manager of the 
Convention Committee, and Mr. Fisher, the Banquet Manager, 
if they are present. 


At this time, I want to introduce your new Officers for the 
coming year and, if they are present, I would like to have each 
one of them stand and be recognized: 


President-elect, Dr. Ennion S. Williams. 
Vice-President, Dr. James R. Gudger. 

Editor of the Transactions, Dr. Whitman M. Reynolds. 
Secretary, Dr. Royal S. Schaaf. 

Treasurer, Dr. J. Grant Irving. 


I come to the next and final part of our program with 
mixed emotions — relief from the responsibilities of office, and 
regret because it has been a privilege and a pleasure to serve as 
your President for the past year. Now, I want to welcome to 
the platform and introduce your new President, Dr. Henry B. 
Kirkland, Chief Medical Director of the Prudential Insurance 
Company of America. 


Mr. President, I want to present this gavel to you, and entrust 
to your keeping this symbol of the high office and the dignity 
to which you have attained, and to which, I am sure, you will 
add luster. Congratulations ! 


PRESIDENT K1RKLAND — Thank you. This is the time, I think, 
that can be usefully defined as the moment of widespread sur- 
repetitious looking at wrist watches. I know all about this. 


I am not sure whether this gavel is presented by Dr. Barker 
for posterity or whether it is presented by the Association, but 
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I am very happy to take it over, and I will certainly do everything 
I can to make the next year a successful one. Dr. Barker has set 
a pretty high goal, and I don’t know whether or not I will make 
it, but I will do the best I can. 


Is there any more business to come before this meeting, Dr. 
Montgomery ? 


Dr. MontcomMery — Thank you, Henry. I used to call him 
“Henry,” and he finally told me his name is “Harry.” 


“The time has come, the walrus said, to speak of many things; 
of shoes and ships and sealing wax and cabbages and kings, 
and if the sea is boiling hot and whether pigs have wings.” I just 
thought of that this morning, so I couldn’t help throwing it at 
you, seeing that I have the honor of saying a few words to the 
President. 


I am sure you will all agree that there have been many highlights 
of this meeting. As a matter of fact, everything was excellent. 
The papers were good, the food was good, the Connecticut 
General head office was good, especially those long corridors. I 
don’t think I ever attended a better meeting, and, incidentally, I 
am getting to be a patriarch. This is the thirtieth meeting I have 
attended. 


I had a lot more things written down, but I can’t find them. 


Last night, I thought, really topped it off, when we had the 
gentleman who spoke to us about the hills of Vermont. That 
was really a sterling performance. 


In other words, what I am trying to say, ladies and gentlemen, 
is that this has been a most excellent show, and I move a very 
wholehearted vote of thanks to Norman J. Barker and his as- 
sociates — and that includes the girls. I would like this motion 
to be seconded by all of you. 


PRESIDENT KIRKLAND — We are going to have a new officer 
next year. I haven’t consulted anybody about this, but I think, 
by acclamation, next year we are going to elect Monty, Poet 
Laureate of this group. 


Is there any other business? If not, I have one final item of 
my own having to do with Dr. Barker and Mrs. Barker. Several 
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people asked me last evening, after I had given out those tes- 
timonials, “What’s wrong with Barker?” Well, that’s a pretty 
big contract, you know, because there’s plenty wrong with him, 
but, nevertheless, it’s not that I was a victim of my galloping 
arteriosclerosis but simply that, in the last few days, neither 
Norman nor I have been able to figure out who was President 
and who was President-elect, so we decided to wait until this 
moment to present Dr. Barker with his own testimonial. 


And, for Aileen, there is a small floral tribute to her fine 
efforts in behalf of this successful meeting. 

Dr. BarKER—I am sure this is one of the few occasions on 
which Mrs. Barker will let me do the talking for both of us. 
Thank you for these beautiful flowers, and for this token of your 
esteem, which will be a constant reminder to me of one of the 
happiest years of my life. 


PRESIDENT KIRKLAND — If there is no further business, the 
meeting will stand adjourned. 
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The following doctors were present at some time during the sessions: 


F. B. Agee, Jr. 
C. B. Ahlefeld 
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jn Memoriam 
Deceased since the Sixty-Sixth Annual Meeting 


Carroll A. Burroughs, M. D. 
Peoples Life Insurance Company, Frankfort, Ind. 
Died February 9, 1958 


Henry W. Gibbons, M. D. 


California-Western States Life Insurance Company, 
Sacramento, Calif. 


Died February 6, 1958 


George H. Murphy, M. D. 


The Maritime Life Assurance Company, Halifax, 
Canada 


Died March 7, 1958 


Roscoe W. Pratt, M. D. 
New York Life Insurance Company, New York City 
Died July 15, 1958 


Ernest Winfield Scott, M. D. 


Equitable Life Assurance Society of the United 
States, New York, N. Y. 
Died October 12, 1958 


David L. Selby, M. D. 
Imperial Life Assurance Company, Toronto, Canada 
Died October 14, 1958 
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LIST OF MEMBERS OF THE ASSOCIATION OF LIFE 
INSURANCE MEDICAL DIRECTORS OF AMERICA 


Fred B. Agee, Jr., M. D. Aetna, Hartford, Conn. 

Charles B. Ahlefeld, M. D. Business Men’s, Kansas City, 
Mo. 

Allan B. Ainley, M. D. Travelers, Hartford, Conn. 


Arthur C. Albright, M. D. Victory Mutual, Chicago, Ill. 
Henry Almond, M. D. Metropolitan, New York City 


Thomas H. Alphin, M. D. Equitable Life Assurance, 
New York City 

Joseph Altman, M. D. Companion Life, New York 
City 

Alfred F. Anderegg, M. D. Prudential, Minneapolis, Minn. 


Donald A. Anderson, M. D. Washington National, Evanston, 
Ill. 

Frank R. Anderson, M. D. Pacific Mutual, Los Angeles, 
Calif. 

Karl W. Anderson, M. D. Northwestern National, 
Minneapolis, Minn. 

Perry A. Anderson, M. D. Rockford Life, Rockford, Ill. 


G. Burton Appleford, M. D. Business Men’s, Kansas City, 
Mo. 

Nolen L. Armstrong, M. D. United Founders, Oklahoma City, 
Okla. 

Thomas M. Armstrong, M. D. Philadelphia Life, 
Philadelphia, Pa. 

Albert B. Ayers, M. D. Connecticut General, Hartford, 
Conn. 


Nelson J. Bailey, M. D. Protected Home Circle, 
Sharon, Pa. 

Bernard Baillargeon, M. D. Alliance Nationale, Montreal, 
Canada 
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John W. Barch, M. D. 
William S. Barcus, M. D. 
Norman J. Barker, M. D. 
Gordon P. Barnett, M. D. 
Charles M. Barrett, M. D. 
G. Robert Bartron, M. D. 
Samuel F. Bassett, M. D. 
Robert W. Bates, M. D. 
Eliot F. Beach, Ph. D. 
Irwin W. Bean, M. D. 

J. Randolph Beard, M. D. 
James E. Bee, M. D. 
Murray F. Bell, M. D. 
Maurice B. Bender, M. D. 
David M. Benford, M. D. 
Robert A. Benson, M. D. 
Roy W. Benton, M. D. 

C. Coleman Berwick, M. D. 
Francis P. Bicknell, M. D. 
Robert T. E. Bishop, M. D. 
William R. Bishop, M. D. 
Henry W. Blackburn, M. D. 
John E. Boland, M. D. 
William Bolt, M. D. 


Lincoln National, Fort Wayne, 
Ind. 

Pioneer American, Ft. Worth, 
Tex. 

Connecticut General, Hartford, 
Conn. 

Kansas City Life, 
Kansas City, Mo. 

Western and Southern, 
Cincinnati, Ohio 

Midland National Watertown, 
5, D. 

Prudential, Newark, N. J. 


Manufacturers, Toronto, Canada 
Metropolitan, New York City 
Fidelity, Regina, Canada 
Mutual Benefit, Newark, N. J. 


Kansas City Life, Kansas City, 
Mo. 
New York Life, New York City 


Guardian, New York City 
Metropolitan, New York City 
Metropolitan, Ottawa, Canada 


Northwestern Mutual, 
Milwaukee, Wis. 

Metropolitan, San Francisco, 
Calif. 

State Mutual, Worcester, Mass. 


Republic National, Dallas, 
Tex. 

Provident Life Acc., Chatta- 
nooga, Tenn. 

Mutual Service Life, St. Paul, 
Minn. 

Country, Chicago, IIl. 


New York Life, 
New York City 
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Ronald F. Buchan, M. D. 
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Northwestern Mutual, 
Milwaukee, Wis. 
Metropolitan, New York City 


Aetna, Hartford, Conn. 
Home Mutual, Baltimore, 
Penn Mutual, Philadelphia, Pa. 
London Life, London, Canada 
Standard, Portland, Ore. 


Phoenix Mutual, Hartford, 
Conn. 
Aetna, Hartford, Conn. 


California Life, Oakland, Calif. 


Manufacturers, Toronto, 
Canada 

Lutheran Brotherhood, 
Minneapolis, Minn. 

Prudential, Chicago, Ii. 


Beneficial Standard, Los 
Angeles, Calif. 

Provident Mutual, Philadelphia, 
ru. 

Metropolitan, New York City 


New England Mutual, Boston, 
Mass. 

Home State, Oklahoma City, 
Okla. 

Southwestern, Dallas, Tex. 


Massachusetts Mutual, 
Springfield, Mass. 

Liberty Life, Greenville, S. C. 

Prudential, Newark, N. J. 

Reserve Life, Dallas, Tex. 


Life Insurance Co. of Virginia, 
Richmond, Va. 
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W. Lawrence Cahall, Jr., M. D. John Hancock Mutual, Boston, 


Douglas G. Cameron, M. D. 
Douglas B. Campbell, M. D. 
Raymond L. Candage, M. D. 
Alec W. Capon, M. D. 
Paul H. Charlton, M. D. 
Harry E. Christensen, M. D. 
Norman S. Clark, M. D. 
William A. Clarke, M. D. 
Howard R. Clement, M. D. 
Robert B. Cleveland, M. D. 
M. Henry Clifford, M. D. 
Harry A. Cochran, Jr., M. D. 
John E. C. Cole, M. D. 
Norman B. Cole, M. D. 
Irwin E. Colgin, M. D. 

G. R. Collyer, M. D. 
Harry L. Colombo, M. D. 
Martin A. Compton, M. D. 
Frederick R. Congdon, M. D. 
Chester E. Cook, M. D. 

J. Lindsay Cook, M. D. 
Robert H. Craig, M. D. 
Neil L. Criss, M. D. 


Mass. 
Prudential Assurance, 
Montreal, Canada 
National, Toronto, Canada 


State Mutual, Worcester, Mass. 


Pearl Assurance, Toronto, 
Canada 

Midland Mutual, Columbus, 
Ohio 

Union Mutual, Portland, Me. 


Independent Order of Foresters, 
Toronto, Canada 
Travelers, Hartford, Conn. 


John Hancock Mutual, Boston, 
Mass. 

Equitable Life Assurance, 
New York City 

Union Central, Cincinnati, 
Ohio 

Lincoln National, Fort Wayne, 
Ind. 

North American, Toronto, 
Canada 

Baltimore Life, Baltimore, Md. 


Texas Life, Waco, Tex. 
London Life, London, Canada 
National Life, Montpelier, Vt. 
State Mutual, Worcester, 
Mass. 
Berkshire, Pittsfield, Mass. 
Southwestern, Dallas, Tex. 
Pilot, Greensboro, N. C. 
Prudential, Newark, N. J. 


United Benefit, Omaha, Neb. 
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Thomas C. Dunlop, M. D. 
Louis B. Dunn, M. D. 


American Capitol, Houston, 
Tex. 
United Fidelity, Dallas, Tex. 


Life Insurance Corporation, 
Bombay, India 


Security Life & Trust, 
Winston-Salem, N. C. 
Penn Mutual, Philadelphia, Pa. 


Empire Life, Kingston, Canada 
Crown, Toronto, Canada 


La Nacional, Mexico City, 
Mexico 
Penn Mutual, Philadelphia, Pa. 


Metropolitan, San Francisco, 
Calif. 
Puritan, Providence, R. I. 


Great Southern, Houston, Tex. 


Prudential, Los Angeles, 
Calif. 
Prudential, Newark, N. J. 


Guarantee Mutual, Omaha, 
Neb. 
Prudential, Houston, Tex. 


New York Life, 
New York City 
Fidelity Union, Dallas, Tex. 


Prudential, Houston, Tex. 
Manufacturers, Toronto, 


Canada 
Postal, New York City 
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Standard, Montreal, Canada 


Connecticut General, Hartford, 
Conn. 

Connecticut Mutual, Hartford, 
Conn. 

General Life, Seattle, Wash. 


Boston Mutual, Boston, Mass. 
New York Life, New York City 
Imperial, Toronto, Canada 


Northwestern Mutual, 
Milwaukee, Wis. 
Metropolitan, New York City 


New York Life, 
New York City 

North American, Toronto, 
Canada 

Metropolitan, New York City 


Metropolitan, New York City 
National Bankers, Dallas, Tex. 


Plymouth Mutual, Philadelphia, 
Pa. 

Provident Indemnity, 
Norristown, Pa. 

Metropolitan, San Francisco, 
Calif. 

United Life and Accident, 
Concord, N. H. 

National Life & Accident, 
Nashville, Tenn. 

Western States, Fargo, N. D. 


Capitol, Denver, Colo. 


New York Life, 
New York City 
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Ghent Graves, M. D. 


Hawaiian Life, Honolulu, 
Hawaii 
Prudential, Los Angeles, Calif. 


Prudential, Newark, N. J. 
Shenandoah, Roanoke, Va. 

H. B. A. Life, Phoenix, Ariz. 
Northern, London, Canada 
Metropolitan, New York City 


Philadelphia Life, Philadelphia, 
Pa. 
Monarch, Winnipeg, Canada 


New York Life, New York City 


Continental Assurance, Chicago, 
Ill. 
Protective, Birmingham, Ala. 


Monumental, Baltimore, Md. 


Phoenix Mutual, Hartford, 
Conn. 

Equitable Life Assurance, 
New York City 

Home Beneficial, Richmond, Va. 


Home, Philadelphia, Pa. 
Sun, Montreal, Canada 


Security-Connecticut, New 
Haven, Conn. 

Confederation, Toronto, 
Canada 

— National, Fort Wayne, 
Ind. 

American General, Houston, 
Tex. 
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Manufacturers, Toronto, 
Canada 

Columbus Mutual, Columbus, 
Ohio 

Prudential, Los Angeles, Calif. 


Prudential, Chicago, III. 
Prudential, Newark, N. J. 


Equitable Life Assurance, 
New York City 
Mutual, New York City 


Jefferson Standard, 
Greensboro, N. C. 

Equitable Life Assurance, New 
York City 

Western and Southern, 
Cincinnati, Ohio 


Sun, Montreal, Canada 


Massachusetts Mutual, 
Springfield, Mass. 

Phoenix Mutual, Hartford, 
Conn. 

Bankers, Des Moines, Iowa 


Australian Mutual, Sydney, 
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Royal, Montreal, Canada 


Security Mutual, Binghamton, 
N. Y. 

Life Ins. Co. of Ga., Atlanta, 
Ga. 

Toronto Mutual, Toronto, 
Canada 

Volunteer State, Chattanooga, 
Tenn. 

Australian Mutual, Sydney, 
Australia 

Great-West, Winnipeg, Canada 
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Preferred Life, Dallas, Tex. 
Prudential, Boston, Mass. 


Commonwealth, Louisville, 
Ky. 
Monarch, Springfield, Mass. 


New York Life, New York City 
Prudential, Newark, N. J. 
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Connecticut General Life Ins. J. D. McGaughey, III, M. D. 
Co., Hartford, Conn. VA. J. Robinson, M. D. 

K. E. Ward, M. D. 

A. C. Wilson, M. D. 

LS. G. Wilson, M. D. 


(T. M. Ebers, M. D. 
H. F. Laramore, M. D. 
Connecticut Mutual Life Ins. j David Luchs, M. D. 
Co., Hartford, Conn. R. E. Nicholson, M. D. 
Ee S. Pepper, M. D. 





H. B. Rollins, M. D. 


Continental Assurance Co., 


. S. Modjeska, M. D. 
Chicago, III. "3 te ge 


C. A. Gianasi, M. D. 
C. L. Reeder, M. D. 


Continental Life Insurance Co., 
Toronto, Canada S. J. N. Magwood, M. D. 


Co-Operative Life Insurance 
Co., Regina, Canada N. S. H. Smith, M. D. 


Country Life Insurance Co., 
Chicago, IIl. J. E. Boland, M. D. 


. H. D. Delamere, M. D. 
Crown Life Insurance Co., R. C. MacKay. M. D 
Toronto, Canada of, Tex OL D. 


Dominion Life Assurance Co., 
Waterloo, Canada J. W. Merritt, M. D. 
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Empire Life and Accident 
Insurance Co., 
Indianapolis, Ind. 


Empire Life Insurance Co., 
Kingston, Canada 


Empire State Mutual Life In- 


surance Co., Jamestown, 


N. Y. 


Equitable Life Assurance 


J. M. Leffel, M. D. 


J. S. Delahaye, M. D. 


C. L. Wilson, M. D. 


(T. H. Alphin, M. D. 
R. B. Cleveland, M. D. 
George Goodkin, M. D. 
R. S. Gubner, M. D. 
F. R. N. Gurd, Ph. D. 
H. H. Hershey, M. D. 
F. E. Jenkins, M. D. 
N. C. Kiefer, M. D. 


Society, New York City }) W. J. McNamara, M. D. 


Equitable Life Insurance Co., 
Washington, D. C. 


Equitable Life Ins. Co. of 
Canada, Waterloo, 
Canada 


Equitable Life Insurance Co. 
of Iowa, Des Moines, 
Iowa 


Excelsior Life Insurance Co., 
Toronto, Canada 


Family Fund Life Insurance 
Company, Atlanta, Ga. 


Family Life Insurance Co., 
Seattle, Wash. 


Morton Magiday, M. D. 
W. M. Reynolds, M. D. 
W. A. Smith, M. D. 
Robert Stock, M. D. 

J. W. Unger, M. D. 

H. E. Ungerleider, M. D. 
LR. G. Wood, M. D. 





F. M. McChesney, M. D. 


P. G. Schwager, M. D. 


C. A. Nordin, M. D. 
W. O. Purdy, M. D. 


M. H. Henderson, M. D. 
B. W. Vale, M. D. 


Richard King, M. D. 


F. L. Scheyer, M. D. 








232 SIXTY-SEVENTH ANNUAL MEETING 


Farmers & Bankers Life Insur- 
ance Co., Wichita, Kan. C. D. McKeown, M. D. 


Federal Life and Casualty 
Company, Battle Creek, 
Mich. A. A. Humphrey, M. D. 


Farm Bureau Life Insurance 
Co., Des Moines, Iowa G. H. White, M. D. 


Fidelity Bankers Life Insur- 
ance Co., Richmond, Va. R. M. Miskimon, M. D. 


Fidelity Life Assurance Co., 
Regina, Canada I. W. Bean, M. D. 


Fidelity Mutual Life Ins. Co., J. T. Sheridan, M. D. 
Philadelphia, Pa. L. S. Yilvisaker, M. D. 


Fidelity Union Life Insurance 
Co., Dallas, Tex. J. T. Downs, Jr., M. D. 


First Colony Life Insurance 
Co., Lynchburg, Va. C. W. Whitmore, M. D. 


First Pyramid Life Insurance 
Co., Little Rock, Ark. J. H. Sanderlin, M. D. 


Franklin Life Ins. Co., W. A. Henry, M. D. 
Springfield, Ill. W. F. H. O’Neill, M. D. 


General American Life Ins. 
Co., St. Louis, Mo. J. H. Ready, M. D. 


General Life Co. of America, 
Seattle, Wash. R. K. Eggers, M. D. 


Great American Reserve In- 
surance Co., Dallas, Tex. G. K. Wallace, M. D. 


Great National Life Insurance 
Co., Dallas, Tex. P. M. Rattan, M. D. 


Great Southern Life Insurance 
Co., Houston, Tex. Fred Dinkler, M. D. 
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A. H. Harrop, M. D. 
Great-West Life Assur. Co., A. B. Houston, M. D. 
Winnipeg, Canada F. A. L. Mathewson, M. D. 
F. H. Smith, M. D. 


Guarantee Mutual Life Insur- 
ance Co., Omaha, Neb. J. P. Donelan, M. D. 


Guaranty Income Life Insur- 


ance Co., Baton Rouge, 
La. H. G. Riche, M. D. 


Guardian Life Insurance Co. M. B. Bender, M. D. 
of America, New York Phillips Lambkin, M. D. 
City D. C. Roberts, M. D. 
Gulf Life Insurance Co., 
Jacksonville, Fla. J. A. Wilhelm, M. D. 


Hawaiian Life Insurance Co., 
Ltd., Honolulu, Hawaii CC. E. Fronk, M. D. 


Home Beneficial Life Insur- 
ance Company, Inc., 


Richmond, Va. H. M. Goodman, M. D. 
Home Life Insurance Co., J. H. Humphries, M. D. 
New York City V. L. Karren, M. D. 
R. J. Oehrig, M. D. 


Home Life Ins. Co. of America, 
Philadelphia, Pa. H. W. Goos, M. D. 


Home Mutual Life Insurance 
Co., Baltimore, Md. M. Theodore Boss, M. D. 


Home State Life Insurance Co., 
Oklahoma City, Okla. C. Alton Brown, M. D. 


H. B. A. Life Insurance Co., 
Phoenix, Ariz. D. R. Gaskins, M. D. 


Imperial Life Assurance Co., 
Toronto, Canada J. C. Emmett, M. D. 


Independent Order of Forest- 
ers, Toronto, Canada N. S. Clark, M. D. 
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Indianapolis Life Ins. Co., 
Indianapolis, Ind. R. M. Nay, M. D. 


Industrial Life Insurance Co., 
Quebec, Canada Maurice Turcotte, M. D. 


Interstate Life and Accident 
Ins. Co., Chattanooga, 
Tenn. J. W. Johnson, Jr., M. D. 


Jefferson National Life 
Insurance Co., 
Indianapolis, Ind. D. J. Wolfram, M. D. 


Jefferson Standard Life Ins. V. W. Gunter, M. D. 
Co., Greensboro, N. C. H. F. Starr, M. D. 





{ W. L. Cahall, Jr., M. D. 
H. R. Clement, M. D. 
B. L. Huntington, M. D. 
John Hancock Mutual Life Ins. J F. J. Kefferstan, II, M. D. 
Co., Boston, Mass. C. M. Lee, M. D. 
J. McC. Peck, M. D. 
J. L. Tansey, M. D. 
_F. A. Warner, M. D. 
Kansas City Life Ins. Co., } G. P. = arnett, M. D. 
Kansas City, Mo. J. E. Bee, M. D. 
Kentucky Home Mutual Life 
Insurance Co., ; 
Louisville, Ky. F. M. Stites, M. D. 
Knights of Columbus, 
New Haven, Conn. G. J. Lunz, M. D. 
Knights Life Insurance Co., 
Pittsburgh, Pa. M. E. Rougraff, M. D. 
“La Latino-Americana”, 
Mexico, D. F. Ignacio Meso, M. D. 
La Nacional, Compania de 
Seguros Sobre la Vida, 
S. A., Mexico, D. F. Aniceto Del Rio, M. D. 


Liberty Life Insurance Co., 
Greenville, S. C. H. S. Brown, M. D. 
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Liberty National Life Ins. Co., 
Birmingham, Ala. 


Life & Casualty Ins. Co. of 
Tennessee, Nashville, 
Tenn. 


Life Insurance Co. of Alberta, 
Edmonton, Canada 


Life Insurance Co. of Georgia, 
Atlanta, Ga. 


Life Insurance Co. of N. A., 
Philadelphia, Pa. 


Life Insurance Co. of Virginia, 
Richmond, Va. 


Life Ins. Corporation of India, 
Bombay, India 


Lincoln Liberty Life Ins. Co., 
Lincoln, Neb. 


Lincoln National Life Ins. Co., 
Fort Wayne, Ind. 


London Life Insurance Co., 


London, Canada 7 


R. C. Secor, M. D. 


C. T. Kirchmaier, M. D. 
H. D. Hebb, M. D. 
O. E. Hanes, M. D. 


S. R. Moore, M. D. 


J. B. Bullock, M. D. 

J. M. Hutcheson, Jr., M. D. 
H. M. McCue, Jr., M. D. 

E. S. Williams, M. D. 


K. J. J. Cursetji, M. D. 


H. Walker, M. D. 


G. 
_J. W. Barch, M. D. 

H. A. Cochran, Jr., M. D. 
G. M. Graham, M. D. 

J. L. Humphreys, M. D. 
W. H. Scoins, M. D. 


LP. B. Ward, M. D. 


(J. T. Bowman, M. D. 
G. R. Collyer, M. D. 
G. M. Miller, M. D. 





Loyal Protective Life Insur- 
ance Co., Boston, Mass. 


Lutheran Brotherhood, 
Minneapolis, Minn. 


| J. S. Winder, M. D. 
H. W. Hudson, M. D. 


H. J. Brekke, M. D. 
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Maccabees (The), 
Detroit, Mich. 


Manhattan Life Insurance Co., 
New York City 


Manufacturers Life Ins. Co., 
Toronto, Canada 


Massachusetts Indemnity & 
Life Ins. Co., 
Boston, Mass. 


Massachusetts Mutual Life 
Insurance Co., 
Springfield, Mass. 


Metropolitan Life Insurance 
Co., New York City 


Michigan Life Insurance Co., 
Royal Oak, Mich. 
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H. R. John, M. D. 


L. G. LaPointe, M. D. 
Robert T. Murray M. D. 


R. W. Bates, M. D. 

D. J. Breithaupt, M. D. 
T. C. Dunlop, M. D. 

H. M. Gray, M. D. 

R. C. Montgomery, M. D. 


R. C. Larcom, Jr., M. D. 


‘H. B. Brown, M. 
I. M. Hall, M. D. 
T. S. Sexton, M. D. 

| B. L. Wales, Jr., M. D. 


D. 


[Henry Almond, M. D. 
E. F. Beach, Ph. D. 
D. M. Benford, M. D. 
. A. Benson, M. D. 
C. Berwick, M. D. 

. C. Bonnett, M. D. 

. W. Bromer, M. D. 
. T. Dewey, M. D. 

. S. Entmacher, M. D. 
. K. Farnham, M. D. 
. W. Finegan, M. D. 
. G. Forgerson, M. D. 
. T. Geiger, M. D. 

. C. Horan, M. D. 

G. S. Pesquera, M. D. 
G. P. Robb, M. D. 

P. I. Robinson, M. D. 
W. P. Shepard, M. D. 
K, J. Thomson, M. D. 
| Wallace Troup, M. D. 


A. 
OO E> IO 


— a wr 





R. J. Scott, M. D. 
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Midland Mutual Life Insur- 
ance Co., Columbus, 


Ohio 


Midland National Life Insur- 
ance Co., Watertown, 
2S. oP. 


Midwest Life Insurance Co., 
Lincoln, Neb. 


Minnesota Mutual Life Insur- 
ance Co., St. Paul, 
Minn. 


Monarch Life Assur. Co., 
Winnipeg, Canada 


Monarch Life Insurance Co., 
Springfield, Mass. 


Montreal Life Insurance Co., 
Montreal, Canada 


Monumental Life Insurance 
Co., Baltimore, Md. 


Mutual Benefit Life Insurance 


Co., Newark, N. J. 


Mutual Life Assur. Co. of 
Canada, Waterloo, 
Canada 


Mutual Life Ins. Co. of New 
York, New York City 


Mutual Service Life Insurance 


Co., St. Paul, Minn. 


P. H. Charlton, M. D. 


G. R. Bartron, M. D. 


E. W. Rowe, M. D. 


W. F. Larrabee, Jr., M. D. 


J. P. Gemmell, M. D. 


L. E. Hathaway, Jr., M. D. 
H. N. Simpson, M. D. 


R. V. Ward, M. D. 


F. W. Gluck, M. D. 


J. R. Beard, M. D. 

E. C. Hillman, Jr., M. D. 
M. T. Ryman, M. D. 

D. F. Steuart, M. D. 
Jefferson Weed, M. D. 


J. G. Ross, M. D. 
R. W. Zinkann, M. D. 


R. Gudger, M. D. 
J. Lempke, M. D. 
McGurl, Jr., 
Moore, Jr., M. D. 
Narins, M. D. 
Plucinski, M. D. 


i. 

R. 
yf 
5 

4 
yt 
A. Pollack, M. D. 


J. 
F. 
A. 
E. 
A. 


H. W. Blackburn, M. D. 
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Mutual Trust Life Insurance 
Co., Chicago, Ill. R. B. Schlesinger, M. D. 


National American Life Ins. 
Co., Baton Rouge, La. E. J. Herpich, M. D. 


National Bankers Life Ins. 
Co., Dallas, Texas Frederick Fink, M. D. 


National Equity Life Insur- 
ance Co., Little Rock, 
Ark. Alfred Kahn, Jr., M. D. 


— _ (G. E. Fort, M. D. 
sane: adie ean W J. Hunzicker, M. D. 
» » Fenn. LL. Cc Miller, M. D. 


National Life Assurance Co. of 
Canada, Toronto, 
Canada D. B. Campbell, M. D. 


National Life Insurance Co., 
Manila, P. I. A. Z. Romualdez, M. D. 


. : H. L. Colombo, M. D. 
——— { M. G MacDonald, M.D, 


J. L. Saia, M. D. 


National Standard Life Ins. | 
Co., Orlando, Fla. D. T. McEwan, M. D. 


National Travelers Life Co., 
Des Moines, Iowa G. H. Watters, M. D. 


Nationwide Life Insurance P. S. Metzger, M. D. 
Co., Columbus, Ohio D. E. Yochem, M. D. 


Nebraska National Life Insur- 
ance Co., Lincoln, Neb. E. V. Wiedman, M. D. 


A. E. Brown, M. D. 


New England Mutual Life O. C. Hendrix, M. D. 


J. I. Peters, Jr., M. D. 
Ins. Co., Boston, Mass. F. L. Pitkin, M. D. 


R. B. Singer, M. D. 





COMPANIES AND THEIR REPRESENTATIVES 239 


New York Life Insurance Co., 


New York City 


North American Life Assur. 
Co., Toronto, Canada 


North American Reassurance 
Co., New York City 


Northern Life Assurance Co. 
of Canada, London, 
Canada 


Northwestern Mutual Life 
Ins. Co., Milwaukee, 
Wis. 


Northwestern National Life 
Ins. Co., Minneapolis, 
Minn. 


Norwich Union Life Insurance 
Society, Toronto, 
Canada 


i. 
A. 
E. 
E 
2H. L. Hauge, M. D. 
He 
J. 
‘ v 
J 


(M. F. Bell, M. D. 
William Bolt, M. D. 
G. D. Dorman, M. D. 
J. Emanuele, M. D. 
H. Faber, M. ID} 
M. Freeland, M. D. 
. E. Getman, "M. D. 


B. Hoxie, M. D. 
z Hutchinson, M. D. 
P. Jernigan, III, M. D. 
ohn Malgieri, M. D. 
D. J. O’Leary, M. D. 
A. E. Purdy, M. D. 
L. J. Tedesco, M. D. 


. 


(J. E. C. Cole, M. D. 
J. G. Falconer, M. D. 


4 Eugene Montgomery, M. D. 





| M. A. Woodside, M. D. 


§ E. V. Higgins, M. D. 
| J. R. Murphy, M. D. 


J. H. Geddes, M. D. 


[R. W. Benton, M. D. 
J. M. Bond, M. D. 

J. A. End, M. D. 

D. F. Rikkers, M. D. 
V. P. Simmons, M. D. 
J. R. Slamer, M. D. 

G. F. Tegtmeyer, M. D. 





LA. R. Zintek, M. D. 


K. W. Anderson, M. D. 
E. T. Opstad, M. D. 


W. B. Thornton, M. D. 
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Occidental Life Ins. Co. of E. F. Sheldon. M. D. 


California, Los Angeles, : 
Calif. Joseph Travenick, Jr., M. D. 


Ohio National Life Ins. Co., J. C. Lindner, M. D. 
Cincinnati, Ohio H. H. Shook, M. D. 


Ohio State Life Insurance Co., 
Columbus, Ohio T. F. Ross, M. D. 


of America, Milwaukee, R. D. O’Connor, M. D. 


Old Line Life Insurance Co. os M Seeiins MD. 
Wis. 


Pacific Mutual Life Ins. Co., 1k R. Anderson, M. D. 


: J. C. Talbot, M. D. 
Los Angeles, Calif. R. J. Walker, M. D. 


Pan-American Life Ins. Co., 


New Orleans, La. R. C. Voss, M. D. 
G. J. Kimball, M. D. 
Paul Revere Life Ins. Co., E. R. Lamb, M. D. 
Worcester, Mass. H. R. Leffingwell, M. D. 


J. K. Ruggles, Jr., M. D. 


Pearl Assurance Co., Ltd., 


Toronto, Canada A. W. Capon, M. D. 
Peninsular Life Insurance Co., 
Jacksonville, Fla. ' Nathaniel Jones, M. D. 
J. R. Bowen, M. D. 
: B. A. Dawber, M. D. 
Penn Mutual Life Ins. Co., > mag 
Philadelphia, Pa. P. b. Demarais, M. D. 


W. R. Leute, Jr., M. D. 
R. L. Weaver, M. D. 


Peoples Life Insurance Co., 
Washington, D. C. M. A. Puzak, M. D. 


: : : T. M. Armstrong, M. D 
Philadelphia Life Ins. Co., g; . 
Philadelphia, Pa. {p B. Gelfond, M. D. 


P. V. Martin, M. D. 


Philippine American Life Ins. 
Co., Manila, P. I. F. P. Valenzuela, M. D. 
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Phoenix Mutual Life Ins. Co., 
Hartford, Conn. 


Pilot Life Insurance Co., 
Greensboro, N. C. 


Pioneer American Insurance 
Co., Fort Worth, Tex. 


Plymouth Mutual Life Insurance 
Co., Philadelphia, Pa. 


Postal Life Insurance Co., 
New York City 


Preferred Life Insurance Co., 
Dallas, Tex. 


Progressive Life Insurance Co., 
Atlanta, Ga. 


Protected Home Circle, 
Sharon, Pa. 


Protective Life Insurance Co., 
Birmingham, Ala. 


Provident Indemnity Life 
Insurance Co., 
Norristown, Pa. 


Provident Life and Accident 
Ins. Co., Chattanooga, 
Tenn. 


Provident Mutual Life Ins. 
Co., Philadelphia, Pa. 


Prudential Assur. Co., Ltd., 
Montreal, Canada 


W. R. Bradley, M. D. 
R. A. Goodell, M. D. 
Llewellyn Hail, M. D. 
Norman R. Ruud, M. D. 


J. L. Cook, M. D. 
H. FP. Stes, Ie. M.D. 


W. S. Barcus, M. D. 
M. W. Fischbach, M. D. 
L. B. Dunn, M. D. 

T. Ee Harvll, Me D: 
W. H. Hill, M. D. 

N. J. Bailey, M. D. 


E. G. Givhan, Jr., M. D. 
L. F. Flick, M. D. 


W. R. Bishop, M. D. 


E. J. Brogan, M. D. 
P. H. Langner, Jr., M. D. 
L. L. McLellan, M. D. 


{ D. G. Cameron, M. D. 
U I. A. Milne, M. D. 
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(A. F. Anderegg, M. D. 
S. F. Bassett, M. D. 
R. D. Brewer, Jr., M. D. 
a. FP. Buchan, M. D. 
R. H. Craig, M. D. 


A. H. Domm, M. D. 
R. M. Donauer, M. D. 
V. J. Donnelly, M. D. 
R. L. Dross, M. D. 

R. E. Funke, M. D. 
F. I. Ganot, M. D. 

C. A. Grimes, M. D. 
B. F. Grotts, M. D. 


A. C. Grunow, M. D. 
D. M. Haskins, M. D. 
W. C. Hausheer, M. D. 
W. H. Hover, M. D. 
E. G. Howe, M. D. 
Raymond Jonnard, D. Sc. 
Prudential Insurance Co. of E. A. Keenleyside, M. D. 
America, Newark, N. J. R. D. Ketchum, M. D. 

C. E. Kiessling, M. D. 
H. B. Kirkland, M. D. 
N. LL. Knott, M. D. 
F. J. McGurl, M. D. 
A. F. Mangelsdorff, M. D. 
K. E. Monroe, M. D. 
: B. Neal, M. D. 

A. Nelson, M. D. 
W. F. Nuessle, M. D. 
A. J. Oberlander, M. D. 
F. F. Porter, M. D. 
P. V. Reinartz, M. D. 
R. C. Roadhouse, M. D. 
F. H. Roemhild, M. D. 
W. W. Rogers, M. D. 
R. S. Schaat, M. D. 
K. F. Schaefer, M. D. 
J. T. Smiley, M. D. 
| R. A. Snider, M. D. 





Puritan Life Insurance Co., 
Providence, R. I. J. A. Dillon, M. D. 


Reliance Mutual Life Insurance 
Co., Park Ridge, IIl. S. S. Werth, M. D. 
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R. T. E. Bishop, M. D. 

Republic National Life Ins. J. E. Hunsinger, M. D. 
Co., Dallas, Tex. D. G. Kilgore, M. D. 
F. D. Mauk, M. D. 


Reserve Life Insurance Co., 
Dallas, Tex. M. S. Buehler, M. D. 


Rockford Life Insurance Co., 
Rockford, II. P. A, Anderson, M. D. 


Royal Insurance Co., Ltd., 
Montreal, Canada G. W. Halpenny, M. D. 


Security Benefit Life Ins. Co., 
Topeka, Kan. F. R. Stearns, M. D. 


Security-Connecticut Life Ins. 
Co., New Haven, Conn. _ R. S. Gordon, M. D. 


Security Life & Trust Co., 
Winston-Salem, N. C. J. P. Davis, M. D. 


Security Mutual Life Ins. Co., 
Binghamton, N. Y. V. G. Hammond, M. D. 


Shenandoah Life Insurance 
Co., Inc., Roanoke, Va. D.S. Garner, M. D. 


Southern Life Insurance Co. of 
Georgia, Atlanta, Ga, D. Y, Sage, M. D. 


Southern United Life Insurance 
Co., Montgomery, Ala. Bernard Mount, M. D. 


Southland Life Insurance Co., 
Dallas, Tex. Hall Shannon, M. D. 


Southwestern Life Ins. Co., C. F. Brown, M. D. 
Dallas, Tex. C. E. Cook, M. D. 


Sovereign Life Assurance Co., 
Winnipeg, Canada J. S. McInnes, M. D. 


Standard Insurance Company, 
Portland, Ore. E. L. Boylen, M. D. 
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Standard Life Association, 
Lawrence, Kan. 


Standard Life Assur. Co., 
Montreal, Canada 


State Farm Life Insurance 
Co., Bloomington, Ill. 


State Mutual Life Assur. Co., 
Worcester, Mass. 


State Reserve Life Insurance 


Co., Fort Worth, Tex. 

Sun Life Assurance Company 
of Canada, Montreal, 
Canada 


Sun Life Insurance Co. of 


America, Baltimore, Md. 


Teachers Insurance & Annuity 
Association, New York 
City 


T. Eaton Life Assurance Co., 
Toronto, Canada 


Texas Life Insurance Co., 
Waco, Tex. 


Toronto Mutual Life Ins. 
Co., Toronto, Canada 


Travelers Insurance Company, 
Hartford, Conn. 


Union Central Life Insurance 
Co., Cincinnati, Ohio 
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G, D. Townshend, M. D. 
W. W. Eakin, M. D. 


E. M. Stevenson, M. D. 


F. P. Bicknell, M. D. 
R. L. Candage, M. D. 
M. A. Compton, M. D. 


Samuel Jagoda, M. D. 


J. K. Gordon, M. D. 
T. R. Hale, M. D. 
D. H. Woodhouse, M. D. 


George McLean, M. D. 


William MacDonald, M. D. 
C. V. Mulligan, M. D. 
I, E. Colgin, M. D. 


J. A. A. Harcourt, M. D. 


(A. B. Ainley, M. D. 

W. A. Clarke, M. D. 

A. L Larson, M. D. 

C. B. LeRoyer, Jr., M. D. 
J. C. Robinson, M. D. 

A. F. Seibert, M. D. 

W. H. Simmons, M. D. 
LV. H. Young, M. D. 


aie 





W. D. Hickerson, M. D. 


M. H. Clifford, M. D. 
Edward Kuck, M. D. 
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Union Guarantee and Ins. 
Co., Ltd., Cape Town, 
South Africa H. O. Hofmeyr, M. D. 


Union Labor Life Insurance 
Co., New York City W. L. O’Connell, M. D. 


Union Life Insurance Co., 
Little Rock, Ark. J. H. Hayes, M. D. 
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Co., Dallas, Tex. H. K. Crutcher, M. D. 


United Founders Life Ins. 
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United Life and Accident Ins. 
Co., Concord, N. H. P. M. L. Forsberg, M. D. 


United Life Insurance Co., 
Jacksonville, Fla. J. F. Lovejoy, M. D. 


United States Life Ins. Co., 
New York City J. L. Weinstock, M. D. 
Victory Life Insurance Co., Dwight Lawson, M. D. 
Topeka, Kan. M. B. Miller, M. D. 


Victory Mutual Life Insurance 
Co., Chicago, Il. A. C. Albright, M. D. 


Volunteer State Life Ins. Co., 
Chattanooga, Tenn. F. F. Harris, M. D. 


D. A. Anderson, M. D. 


ance Company, P. C. Waldo, M. D. 


Washington National Insur- 
Evanston, IIl. 


West Coast Life Ins. Co., 
San Francisco, Calif. I. C. Heron, M. D. 
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Western Life Insurance T. L. Hawkins, M. D. 
Co., Helena, Mont. E. H. Lindstrom, M. D. 


C. M. Barrett, M. D. | 
Western and Southern Life M. W. Gwinner, M. D. 
Ins. Co., Cincinnati, C. D. Magee, M. D. 
Ohio J. H. Marks, M. D. 
F. A. Snyder, M. D. 
E. R. Thompson, M. D. 


Western States Life Insurance 
Co., Fargo, N. D. A. C. Fortney, M. D. 


Wisconsin National Life Ins. 
Co., Oshkosh, Wis. E. B. Williams, M. D. 


Woodmen of the World Life 
Insurance Society, 
Omaha, Neb. H. J. Lehnhoff, Jr., M. D. 
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